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A RECENT journey to Guildford brought to our attention the 
question of electrical haulage on canals, At Guildford there 
has been installed an overhead wire system on the trolley 
principle, by means of which a motor vessel can traverse the 
Wey navigation by electrical power. Such a system implies, 
of course, the carriage of an electrical motor by the vessel, or 
at least the use of a towing vessel to tow ordinary barges. 
We notice, too, that at the current meeting of the British 
Association there is a paper dealing with the Thwaite system 
of canal haulage. We believe that the essential principle of 
the Thwaite system is the use of a rigid railway of channel 
bars or other sections carried upon posts, and serving as the 
rails along which runs a small motor truck, which simply takes 
the place of the familiar framework horse. We have seen a 
good many canals in our time, but we never remember to 
have seen a decently fed well horae a 
canal barge. 

The condition of canal horses is, in fact, a standing 
reproach to the whole canal interest, and we are pleased, on 
other than electrical lines, to welcome the Thwaite system. 
There was a time when the canals of this country occupied 
a much larger space in public attention than they do now. 
They served as the carriers of the early century, at the time 
when the trade of the country was expanding after the long 
war period, and the roads were crowded with vans and stage 
coaches, and generally the carriage facilities of the country 
were insnfficient. In fact, Brindley, who built the Bridgewater 
Canal, died in 1772, and had already inaugurated a consider- 
able system of canals, which were so soon to be employed 
by the expansion consequent on Watts’s improvement of 
the steam engine. Perhaps in these early days good cattle 
were employed on canal haulage. 

The Duke of Bridgewater was a keen-sighted man, and 
he observed: “The canals will last my time, but I don’t like 
the look of these damned tramways,” and in the long run 
the damned tramways pretty well ran the canals off the 
road to the extent at least, in one case, of a railway being 
laid along the dry bed of a canal. But the canals did not 


‘get fair play. They fell into the hands of the railway interest, 


and the railway interest at once proceeded to put in force a 


policy of strangulation. 


Moreover, there was no genuine attempt to help the canals 
to compete with the railways; no system of trunk lines was 
attempted. Between Manchester and London, we believe, 
at one time there were two short lengths of canal which 
would only pass narrow boats, and there could be no through 
traffic of large barges. The banks were allowed to fall in, 
the lock gates were allowed to rot away, and a policy of sheer 


“neglect dominated the canals of Great Britain, Some of this 


was due to the: neglect of the public who patronised the 
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railways, and were so short-sighted as to allow them to be 
absorbed, or ruled, by railway men. Railways were the 
fashion, trade was bounding, and a few shillings here and 
there was a mere nothing to men who, once they could get 
into a trade by having command of capital, were sure of a 
fortune. 

But a canal if free, though it may not be very suitable as 
a carrier of perishable goods, is eminently suited for slow 
heavy traffic, and when not controlled by railway influence 
the canals of Lancashire were used by the cotton spinners to 
bring ¢otton from Liverpool because their charges were less 
than railroad charges. Indeed, it was to the excessive rail- 
road charges that the Manchester Ship Oanal owes ita 
inception, and with all the outcry about this canal being so 
bad an investment, it is a fact that if it had been: better 
managed in its making it would to-day have been paying, 
and in the near future it seems even now likely to be a pay- 
ing concern. 

In short, the canals fell out of the public regard and were 
neglected. They never were allowed to grow beyond the 
tractive ability of a horse until within a comparatively late 
date, when tug boats were introduced on the Bridgewater 
and the Leeds and Liverpool canals, and possibly others. 
It is said that the use of screw propellers is not beneficial 
to the banks, and that the better system of haulage is by a 
beast on the banks. 

Mr. Thwaite would simply make this beast of the 
electrical kind. We have often thought that a light tramway 
along the towing-path, with a geared-down steam motor, 
would prove better than any horse traction ; but such a motor 
involves an attendant. 

With an electrical system no attendance is necessary, nor 
need the motor be of large size or weight. Owing to the 
lateral pull of the tow rope the grip weight of the motor is 
increased by such lateral pull in the ratio of the tangent of 
the rope angle to the amount of rope tension. Moderate 
motor trucks would be sufficient. 

The great advantage of canal traction is that there are no 
grades. It is not necessary to carry a pair of 25 H.P. 
motors to pull a load over the grades when the average H.P, 
is only three or four. A 2-H.P. motor, if proved once 
sufficient, will always be so for a given speed, and the speeds 
on & canal must never be excessive. At the speed of a horse 
a barge of many tons burthen can be hauled along a canal. 
The resistance at a low speed is only moderate, and would be 
a good deal less were barges built on better lines in place of 
being made as nearly as possible to the plan of the locks, in 
order to carry a maximum of goods. 

Given a canal from the Yorkshire coalfield to London, free 
to charge rates at which the canal could pay good interest, 
and the haulage of coals to London need not be half the 
present railroad charges, 

At present there is often considerable trouble with the horse 
at the bridges of overroads. These will not allow the horse to 
pass through, and the rope is cast off, and time is 


lost at such bridges. With the electrical haulage car the 


carrier rails can be taken through many of these small 
bridges. However looked at, the electrical system is 
promising, and we believe Mr. Thwaite is combining it 
with his system of blast furnace gas utilisation, so that 
we may shortly see canal boats hauled by the waste fuel 
of the blast furnace, 


iene chen Some time ago William A. Bone and 
John Wilson noticed that acetylene 
undergoes a well marked change on 

exposure to bright sunlight, and in view of the fact that the 
use of this gas as an illuminant is being advocated, they 
determined to investigate the change. Ata meeting of the 
Chemical Society held on June 16th, they described the 
results which they had co far obtained, and we commend 
them to those who are endeavouring to exploit this new 
illuminant, especially since some of the lamps in which it is 
used are made of glass, which is, of course, transparent. Of 
course, we know perfectly well that under the ordinary 
conditions in which an acetylene lamp would be employed, 
sunlight is not available, but we have never heard that these 
lamp reservoirs are kept in the dark until the moment they 
are required for use. The subject is of sufficient importance 
to warrant a somewhat fuller abstract than usual of the 
chemical methods employed in determining the change which 
acetylene undergoes. Tubes of about 100 cc. capacity, 
drawn out at each end and terminated by capillary glass taps, 
were filled at atmospheric pressure with pure acetylene 
prepared from copper acetylide and dried by passing through 
& concentrated solution of potassium hydroxide. Some of 
these tubes were exposed on the roof of the laboratory 
throughout June and July of last year when the weather was 
particularly fine. After two or three days’ exposure, a faint 
brown deposit was observable on the inside of the bulbs, 
This gradually increased in extent and thickness until, at the 
end of a fortnight, the tubes were entirely covered with a 
dark brown, greasy deposit. The change was evidently due 
to the action of sunlight, for if a portion of the tubs were 
screened from the light, no deposit was formed over the area 
so protected, and, further, after the tube had become coated 
with the opaque deposit, no further action was noticeable 
even after prolonged exposure. Acetylene was decomposed 
to a less extent when exposed in tubes during August.and 
September, 1897, than during the previous two months, 
The decomposition is independent of the presence of air, 
because acetylene mixed with its own volume of oxygen or 
nitrogen was exposed to sunlight for a very long period 
without any appreciable change occurring. A slight con- 
traction in volume was observed when tubes exposed daring 
last summer were opened over mercury. A measured quantity 
of the gas sent into a Hempel pipette containing a freshly 
prepared ammoniacal solution of cuprous chloride was quickly 
reduced to about 2 per cent. of its original volume. 
The residual gas, after treatment with dilute sulphuric 
acid, appeared to contain a fairly dense hydro-carbon 
absorbed by fuming sulphuric acid, mixed possibly 
with a small quantity of hydrogen; no saturated 
hydro-carbon could be detected. The solid deposit 
on the side of the tube was removed by treatment with 
fuming nitric acid, in which it does not dissolve to 
any appreciable extent. On removal of the acid 
filtration, irregular, yellow plates remained. The acid 
filtrate was carefully tested for the presence of nitro- 
derivatives of benzene and naphthalene, but without 
success. The yellow plates were insoluble in hot 


’ benzene and could be heated at 270° without melting or 


undergoing any change; they apparently consisted of 4 
very dense hydro-carbon or hydro-carbons. Messrs. Bone 
and Wilson are working this summer on larger volumes 
of acetylene, and they hope eventually to determine 
the nature of the products obtained during its decom- 
position under the influence of sunlight. It is con- 
ceivable that they may discover that these products 
are capable of exercising a dangerous influence, and we 
are quite sure that even the most ardent advocates 
of acetylene will welcome fuller information on this 
subject, 
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FATIGUE AND DETERIORATION OF 
METALS. 


FaTIGveE of metals is the name given to the effect produced 
by often repeated impacts or strains; in other words, it is a 
relaxation of the cohesive force. The metal is said to be 
worn out, and, as a matter of course, when in that condition, 
will break at its weakest point. This most important factor, 
leading to the destruction of the best of materials, is hastily 
passed over or entirely ignored, and the secondary effect of 
this cause, the granular appearance of the fracture, is elabo- 
rated upon and theorised over in a way that is anything but 
creditable to our knowledge of the properties of metals and 
the laws of nature. The important factor referred to is the 
ability of a beam, an axle, or a tire to conduct vibrations 
rapidly away from the point of impact, and distribute the 
motions thus caused, uniformly and uninterruptedly, from 
particle to particle, through the mass of the material during 


the longest possible period of time without fatiguing the . 


metal. 

Let us take a bar of metal, and place one end of it in the 
fire. We know that the heat, by virtue of the conductivity 
of the metal, will travel from the heated end to the other by 
vibrations of the particles of metal in close contact with each 
other. Asa matter of fact, we can feel or observe the heat 
as it travels along from one end to the other, and it seems 
probable that motion imparted to the metal is’ transmitted 
similarly, #.¢., by the vibrations of the particles. 

Impurities, flaws, irregularities of structure, or unequal 
density, will cause motion to be retarded, deflected, or 
arrested, so that the sound parts of a defective piece are 
taxed more than if the metal were homogeneous. It is natural 
then that vibrations many times repeated, must have a de- 
teriorating effect, and when that point of deterioration is 
reached where the vibrations are not carried along any more, 
the metal is said to be fatigued. 

Now, as to the structural condition of a fatigued metal, 
it may be assumed that a fracture is rs by an initial 
separation of the particles, and that this is likewise preceded 
by a relaxation of the cohesive force of the particles or 
crystals, which are supposed to overlap and interlace at their 
ends, In tension or flexure these crystals stretch out, so that 
on a ragged fracture we see the light reflected from their 
sides, and thus a fibrous appearance is developed. Sudden 
fracture does not allow the crystals to stretch, so we see their 
ends get a crystalline fracture ; but this kind of a fracture is 
no indication of a crystallisation of the material, as is often 
thought or judged by inexperienced engineers. This 

talline ap ce, a8 it is termed, is entirely due to the 
fact that the kind of stress brought about by violent blows 
or shocks does not permit of the gradual bringing under stress 
of some crystals before others, thus straining them beyond 
their elastic limit, seriously injuring the continuity of the 
metal and imparting to the fracture this peculiar ap’ nce, 

Many experiments have been made to ascertain the kinds 
of strain a metal will stand before breaking down. Prof. 
Spangenberg’s experiments, made for the German Govern- 
ment, prove that there is a limit of strain within which iron 
is practically indestructible, and that the limit is but a little 
over 30,000 lbs. per square inch for the best iron. He also 
made the following statements :—“ Rupture of a material 
may be ceused by repeated vibrations, none of which attain 
the absolute breaking limit.” “The differences of the 
limiting strains are sofficient for the. rupture of the 
material.” Assuming the lower limit of tension at zero, it 
follows from the law that the number of repeated strains 
necessary for rupture is inversely proportional to the greatest 
tension borne by the fibres which are subject to the greatest 
strain. 

The fact that some metals endure or last longer than 
others is in a great measure due to their composition and the 
treatment they receive while being forged, cast, or machined 
into the required form or shape, has been demonstrated by 
many experiments. A bar becomes stronger the greater the 
hammer treatment which it receives, because the crystals 
become finer grained, thus getting a better hold on one 
another, and, moreover, there are more tals per square 
inch after the treatment. Overheating, or heating without 
hammering, tends to loosen the hold which the crystals have 
upon each other, as well as do vibrations, either lengthwise 


or sidewise. The weight of the hammer used for forging 
has a great deal to do with the structure of a material, as 
different materials or larger pieces need differently weighted 
hammers. For example, steel requires a heavier hammer than 
iron, for iron is more plastic than steel at a working heat. The 
largest crystals, and the coarsest and weakest structures are 
found when iron or steel is allowed to cool slowly in a state 
of rest. If the finest crystals and best structures are formed 
by quick cooling and violent agitation of the hammer or 
rolls, or by careful heating to just the right temperature 
to cause the formation of fine crystals, it would be somewhat 
anomalous to assume this to be reversed in the cold state, 
and that cold iron and steel can be shaken up into coarse 
crystals and a weak condition. It may be possible that such 
an anomaly could exist, but it seems more reasonable to sup- 
pose that when an axle or a crank pin breaks and develops 
in the interior large and weak crystals, that those crystals 
were formed there by too much heat, too slow cooling, or too 
little work when the piece was formed. Hammering of 
round pieces between flat dies is dangerous, as the pieces are 
liable to crack an open in the middle, of which no evidence 
is given on the exterior; it is much safer to hammer them 
in swedges, or, better still, to roll them in grooves. 

Mild steel is stronger, tougher, and more ductile than iron, 
and can be produced safely in large masses, and, when treated 
properly, can be worked into the most difficult shapes. The 
use of high steel, although hard and of great tensile strength, 
is very hazardous, because of its great change in volume for 
a slight change in temperature; but it can be made ductile 
by annealing and then worked cold. Cold working does not 
hurt the tempering qualities of stsel, but it decreases the 
specific gravity, and therefore cold handling is not good 
unless it be followed by annealing. Mild steel is more 
enduring for repeated deflections, but when subjected to rapid 
vibrations, as in a hammer rod, higher steel is better when 
it is well annealed and perfectly smooth. A hammer rod 
once broke in an unusual place from having a fine lathe 
mark on it which checked the vibrations, and this caused a 
small crack to form: this rod, however, was not annealed, 
Steel is not fibrous, as is wrought-iron, but it is crystalline, 
and, therefore, sharp angles should be avoided. In an 
article of Prof. Langley’s, he states that he found the 
modulus of elasticity of mild, medium, and hard steels, 
tempered and untempered, to be practically the same. 

We are indebted for the above to an article by Mr. Walter 
A. Zinn in the Wisconsin Engineer, Vol. ii., No. 2, page 165. 
Mr. Zinn carefully compares the relative advantages of steel 
and iron for railway carriage axles, and considers that, from 
the point of view of the fatigue of metals, there is more to 
be said in favour of iron than of steel. He comes to the 
same conclusion, also, with regard to pinion shafts, and gives 
some interesting particulars respecting the life of the pinion 
shafts operating a large drawbridge at Chicago. 


THE WELLINGBORO’ RAILWAY ACCIDENT. 


THE terrible accident which befel the newly equipped Mid- 
land train which left St. Pancras for Manchester and other 
important points on the route at 6°45 on the evening of the 
2nd inst., will be deplored by all alike. That a magnifi- 
cently appointed train, embellished with all the most modern 
appliances, comprising first and third class dining carriages, 
should be dashed to pieces, several lives lost, and many more 
injured, all by the negligence or carelessness of some indi- 
vidual in allowing a heavy luggage barrow to fall from the 
platform on to the road in front of the approaching express 
seems incredible—that such a disastrous result, attended with 
such sacrifice of life, will surely rank as one of the most 
extraordinary, as also one of the most deplorable accidents of 
modern times, none can doubt. It displays a new source of 
danger, for railway luggage barrows are indispensable, and 
apparently a sufficient degree of strictness is not observed, 
or cannot, from causes which are not quite clear, be observed 
in allowing irresponsible le to interfere with them. We 
sympathise with the Midland—so long free from accident— 
and we sympathise with the poor sufferers by the accident. 
It seems marvellous that a powerful locomotive, some 
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45 tons in weight, travelling at a speed of some 40 to 50 — 


miles an hour, should have its course diverted by such an 
obstruction. We quite recognise that the barrow was not an 
ordinary luggage barrow, but one of those large four-wheeled 
trucks which are to be seen in use at all large stations for the 
removal of masses of luggage and other heavy articles. Still, 
the impact of the engine must have been so great that it is 
wonderful the obstruction was not torn to pieces without the 
derailment of the train. There has probably been some 
other factor in operation, the details of which have not yet 
come to light, _ 

_ There is one feature in the misfortune which will attract 
general attention, and that is the fact, for it appears there 
can be no question that the fire which took place in the 
front portion of the train was caused by the compressed gas 
used for lighting the train. The carriage was broken to 
pieces, and the gas connections were torn off. The impact 
did not put out the gas. The débris took fire and the 
result may be imagined. That the accident occurred where 
it did, near to a station, and at a time when aid was readil 
obtainable was fortunate, for had it been at a later hour an 
beyond the region of immediate help, the destruction would 
have been more serious. 

We have little doubt that what has occurred will tend 
largely to illustrate the danger of the form of illumination 
employed in this unfortunate train, and the desirability of 
persevering in the use and application of electricity. If 
cost is the question, what can it be compared with a result 
such as that which might have supervened in this case ? 
That electricity will eventually b2 the illuminant employed 
there can be no question. That improvements in accumu- 
lator cells may and will be effected rendering them more 
reliable for such a service we do not doubt, but in 
the generation of the current we all know there is 
not great room for advancement. The efficiency of the 
dynamo cannot greatly exceed that of the present day. The 

idland Company has been regarded as a pioneer in most of 
our railway improvements. The trains which it is now 
putting upon its line are trains de Juze, and the only deficiency 
is that of the mode of lighting. It is quite true that other of 
the English companies, with the exception of the Brighton 
Company and certain stock on the South Eastern all light 
their trains as a rale with gas. We confidently look forward 
to a change in this, and that our large companies whose 
trains make long and rapid journeys, will be the first to 
accept that which has occurred as an object lesson not to be 
disregarded. 


LIGHTING, HEATING, AND LIFT POWER 
- FOR MANSIONS LET AS OFFICES OR IN 
“FLATS.” 


Wuen a sufficient steam supply is available, directly fulfilling 
the requirements both for mechanical power and for heating, 
it would appear, prima facie, most undesirable, from an 
economic point of view, to convert mechanical ‘into elec- 
trical energy, to employ this for charging a storage battery 
as well as for lighting, and to reconvert the greater portion 
of the electrical into mechanical energy, by means of a 
motor, for working lifts or “elevators.” Nor does the very 
peculiar condition of a supply of steam power, in the form 
of steam, from a distant central supply station, increase the 
apparent probability of the successful working of such an 
arrangement. 

This, however, appears to have given complete satisfac- 
tion in the lofty but narrow edifice, known as the Cush- 
man Building, which is situated at the north-east corner of 
Broadway and Maiden Lane, in New York. The building 
occupies a ground area of only 25 x 50 feet; on the other 
hand it is 18 stories high, including the ground floor, with 
basement and sub-basement beneath. The sub-basement is 
cut up by truss foundation beams into four small divisions, 
each measuring 12 by 24 feet, and it is only 10 feet in 
height. Nevertheless, it contains all the various machinery 
and appliances, and serves as the engine, elevator, and storage 
battery room. A boiler is dispensed with by the adoption of 


a steam service from the New York Safety Steam Power 
Company. A 38-inch service pipe is connected to the Steam 


Company’s meter, and thence passes to the engine, also per- 
mitting of a supply of live steam to the heating system, 
through a reducing valve, when necessary. The engine is 
horizontal, of the type termed “Ideal.” Supplied with 
steam at 80 lbs. pressure, it generates about 25 H.P. The 
exhaust passes through a 4-inch pipe connected with the 
heating system and an exhaust head on the roof. A supply 
of hot water can be obtained from a heating tank in which 
live or exhaust steam can be used. This engine works an 
Eddy multipolar apenas developing 20 kilowatts at 230 
volts, with 300 revolutions per minute. 

. It is admitted that the successful working of this plant is 
dependent upon the storage battery; and this is a most 
interesting point ; since, primd facie, as we have said, the 
working of the lifts directly by steam power would appear to 
be economically the correct engineering practice, and the 
fact that the battery cannot be oo with, exhibits the 
capabilities and utility of this kind of apparatus in a novel 
light. The storage battery consists of 118 cells of the 9 F 


_ type of the Electric Storage Battery Company, of Phil- 


adelphia. Each cell has four xide and five spongy-lead 
plates, measuring 10} x 104 inches.» The peroxide plates 
are of the “ Manchester” (Rhodin) type. These cells are all 
permanently connected in single series, and give an output of 
320 ampere-hours, at a normal discharge of 40 amperes. 

The dynamo and the storage battery, in combination, 
supply about 500 16-C.P. incandescent lamps, distributed 
amongst the five office rooms on each upper floor, and to the 
three stores on the ground floor, and also work two Sprague 
screw and multiple sheave electric lifts, together with several 
pump and ventilating motors. 

According to the American Electrician, “ The operation of 
both lights and elevators from the same connected generating 
dynamo and storage battery at 230 volts gives excellent ser- 
vice, notwithstanding the exceedingly heavy starting currents 
required for the elevators.” There are two of thege, the 
fully loaded cars in each case weighing 2,200 lbs., and tra- 
velling at the rate of about 300 feet per minute. The 
hoisting machines, supplied by the S e Electric Com- 
pany, are of the multiple sheave screw and sliding nut type, 
and each machine is worked by a 35 H.P. motor. e 
experience obtained with these lifts has led to the undoubted 
conclusion that no steam hydraulic machinery, which could 
be contained in the space allotted to the electric appliances, 
could give equally satisfactory results. 

Messrs, Osterberg & Sutton, the engineers who have carried 
out this installation, consider that “the satisfactory and 
economical working of the plant, and the fact that steam 
service used in this indirect manner has proved more de- 
sirable than either more direct steam or electric 
street service, is due to the circumstance that the electric 
elevator takes current corresponding to its load, and to the 
peculiar ability of the storage battery to average the varying 
demand.” The nature of this demand can be understood 
when it is stated that 125 amperes are required to start and 
‘80 amperes to run each of the two elevator cars when ascend- 
ing and fully loaded. The elevators descend without any 
‘current consumption, and should be operated so that one is 
ascending whilst the other descends. At the present time, 
owing to the small lighting load during the summer, it is 
not n to run the dynamo continuously during the 
day. From 8 a.m. to 1 p.m. it is utilised in charging the 
battery, and, in conjunction with it, in supplying both light 
and power. From 1 to 4 p.m. the dynamo is shut down, 
and the battery is used alone; and from then, until 6 p.m., 
the dynanio and battery are again worked together. 

The storage battery is interposed between the lighting 


and elevator services, and the potential of the lighting bus 


to which the dynamo is connected is “‘ boosted up” whilst 
the battery is being charged. As most of our readers are 
aware, the somewhat gy and unmeaning: term, 
“booster,” was coined by Mr. W.S. Barstow, of the Brooklyn 
Edison Illuminating Company, to designate “any electro- 
magnetic generator of which the armature is connected in 
series with a transmission conductor or feeder with the object 
of compensating for the loss of voltage in that conductor.” 
In the present case the booster is of the separate and directly 
connected motor-driven dynamo type supplied by the General 
Electric Company. The motor and dynamo are both multi- 
polar, working at about 800 revolutions per minute. Incase 
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should become too high for the incandescent lamps, switches 
are provided to reverse the shunt booster field, so that its 
potential may be opposed to that of the battery. 

Although there may be no immediate prospect of a central 
station steam service in the metropolis and other large towns 
in this country, the successful installation in the Cushman 
Building may have an important bearing upon the problem of 
lighting, heating, and supplying lift power in our own large 
buildings intended for public or for private uses. It is true 
that the system of open fires retains a strong hold upon our 
predilections and prejudices. But, however eligible they 
might be in an old-fashioned country house, some 30 or 40 
coal fires with their attendant ministering angels and their 
ashes, would be an intolerable anachronism in a modern 

lypartite mansion. Asbestos gas fires constitute a decided 
improvement, but they are comparatively expensive if not 
dangerous; and, if it be merely the appearance of warmth 
that is required, in addition to the thermometric effect, a 
great show can be realised by means of a couple of incan- 
descent lamps and suitably coloured tinsel. Heating by 
means of electricity is economically out of the question ; a 
kilo of average coal will yield 9,000 kilocalories, and, even 
supposing that a H.P.-honr electrical could be obtained with 
this weight of fuel, to go to the expense and trouble of con- 
version in order to obtain less than ,',th of the above 
quantity of heat could be justified only by the utter 
impracticability of what are really very convenient and 
economical systems of heating by hot water or by steam. 

Fuel or steam, generating heat and power, is in itself 
insufficient for the purpose in view; and electricity, gene- 
rating light and power, is also insufficient in itself. Both 
fuel or steam and electrical energy are required for the three 
desiderata of light, heat, and mechanical power. Given fuel 
or steam, we can obtain the electrical energy from this source, 
or it may be expedient to obtain it from a central supply. 
But if fuel or steam be in any degree of abzolute necessity, 
the inducement to organise local electric generating units is, 
in most cases, and especially when central rates are high, 
very great, the additional outlay being comparatively small, 
and the additional expenditure for labour being perhaps xii. 
Bat why, in any case, shovld we generate more electrical 
power than is required for lighting purposes? Why should 
we obtain this power from a mechanical source, and employ 
the latter indirectly, instead of directly, to produce a mecha- 
nical effect? The answer, we take it, is to ba found in the 
acknowledged superiority of the electric elevator to any 
steam, hydraulic or other lift system that has been tried. 
Lastly, why should an electro-chemical battery, with an 
energy efficiency of not more than 64, be used for storing 
the electric energy produced? The answer would appear to 
be in this case that the storage battery gives to the whole 
system an elasticity, an automatic regularity and smoothness 
in working, attainable only by this means. 


THE INFLUENCE OF THE SILENT DIS- 


CHARGE OF ELECTRICITY ON ATMO- 
SPHERIC AIR. 


NEARLY 40 years ago the late Prof. Andrews observed 
that when air is exposed to the action of the silent discharge 
of electricity it contracts to a certain extent; that if it be 
then left in contact with oil of vitriol for a few hours - it 
undergoes further contraction ; and that if the residue be 
afterwards again submitted to the discharge its volume may 
be yet further diminished. He accounted for these phe- 
nomena by supposing that one or more of the higher oxides 
of nitrogen had been formed from the air. At the same 
time, Andrews called attention to the fact that it is impos- 
sible to generate ozone in oxygen which contains small 
quantities of nitrogen if the mixture has recently been 
exposed to the action of disruptive discharge. This he also 
attributed to the “ presence of a trace of hyponitric acid gas 
produced by the electrical sparke,” (Zransactions Royal 
Society, 1860, p. 127). 

Berthelot (Comptes Rendus, 1881, v. 92, p. 82),and Haute- 
feuille and Chappuis (Comtes Rendus, 1881, v. 92, pp. 80 and 
134), have also recognised oxides of nitrogen among the pro- 


ducts of the action of the silent discharge on atmospheric 
air, and most of Andrews’s successors in this field of work 
have taken pains to employ very carefully purified oxygen 
for their experiments. Our knowledge, however, of the 
phenomena described by Andrews still stands almost at the 
stage at which he left it; and, therefore, as the subject is 
both interesting from the scientific point of view, and of 
some importance to those who seek to apply ozone medically, 
and for other technical purposes, Messrs. William Shenstone 
and William Evans have spent some time in an attempt to 
follow up this part of Andrews’s beautiful researches. A 

per on these results was recently read by them at a meet- 
ing of the Chemical Society. 

The work described in this paper by no means exhausts 
the subject, but the results already obtained were rig 
to the society at this stage, because they ma found 
interesting and useful to other workers, and because the 
difficult character of the experiments still to be carried out 
may make future progress rather slow. 

A method of detecting nitric peroxide in the presence of 
ozone was first considered, and the authors of the paper 
determined to draw the gas to be tested through a very dilute 
solution of soda, and then determine the nitrate formed by 
means of Riegler’s reagent. They next made some experi- 
ments on the influence of the silent discharge on moist air, 
and then having obtained a general idea of the mode of 
action of the silent discharge on air, their subsequent experi- 
ments were arranged largely for the purpose of gaining 
answers to the following questions :— 

(a) What is the highest yield of ozone that can be obtained 
from air under the most favourable conditions ? 

(6) At.what stage is nitric peroxide first formed, and what 
is its subsequent history ? 

(c) What influence has the presence of moisture on the 
various phenomena under investigation ? 

_ Twelve experiments are described, and the conclusions 
may be summarised as follows :— 

Oxygen, diluted by nitrogen, yields a higher proportion o' 
ozone when submitted to the influence of the silent discharge, 
under given conditions, than pure oxygen; the proportion of 
oxygen ozonised may be as high as 98 per cent. of the oxygen 
submitted to the discharge. This fact deserves the notice 
of those who are interested in the technical applications of 
ozone. If the process of ozonisirg air be not pressed too 
far, no peroxide of nitrogen will make its appearance. The 
presence of water vapour is very favourable to the pioduc- 
tion of a high yield of ozone, and retards the appearance of 
nitric peroxide. At a certain stage in the process of 
ozonising the oxygen of the air, which depends on the 
amount of vapour present, and probably, also, on the tem- 
perature of the gas, nitric peroxide is formed. ts appear- 
ance is immediately, or almost immediately, followed by a 
rapid disappearance of the ozone, and this, in its turn, results 
in the destruction of most of the nitric peroxide. That, as 
stated by Andrews, the presence of a trace of nitric peroxide 
renders it impossible to convert oxygen into ozone by means 
of the silent discharge. That nitric peroxide and ozone, 
when moist, do not mutually destroy one another at: 0°, or 
do so at a very slow rate, unless they are under the influence 
of the silent discharge. 

In the discussion which followed, Dr. Scott asked 
if the diminution in the quantity of nitrogen peroxide pre- 
sent when all, or almost all, the ozone had again been decom- 
posed, might not be explained by its conversion by the moist 
air into nitric acid, and so overlooked by the method of 
estimating the oxidised nitrogen which would not recognise 
it in this form. Mr. Shenstone, in reply, said that he had 
not studied the effect of disruptive discharge, nor that -of 
other diluente. In reply to Dr. Armstrong, he said that the 
electrical conditions had been carefully regulated in the 
manner described in a previous communication to the 
Society, but all such details were now omitted, in order to 
economise space. In the present experiments, the difference 
of potential at the “spark gap” was about 13,300 volts. 
With regard to the question asked by Dr. Scott, of course 
one could not be sure thet no nitric acid had been formed 
when the nitric peroxide disappeared in the presence of water, 
but this could hardly have occurred with the dried gas, and 
the bebaviour of dried and damp gases seemed to correspond. 
Moreover, the gas was always remeasured after the ozone had 
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been destroyed, and the amount of permanent contraction 
did not support the idea that the nitric peroxide had been to 
any considerable extent converted into nitric acid. 

e shall await with interest the results of the further 
researches which Messrs. Shenstone and Evans have an- 
nounced their intention of carrying out. 


BRITISH ASSOCIATION FOR THE ADVANCE- 
MENT OF SCIENCE, BRISTOL, 1898. 


ABSTRACT OF PRESIDENTIAL ADDRESS* BY Sm 
WILLIAM CROOKES, F.RB.8., V.P.C.8., PRESIDENT. 


For the third time in its history the British Asscciation meets in 
your City of Bristol. The first meeting was held under the presi- 
dency of the Marquis of Lansdowne, in 1836; the second under the 
presidency of Sir John Hawkshaw, in 1875. Formerly, the President 
unrolled to the meeting a panorama of the year’s progress in physical 
and biological sciences. Tc-day, the President usually restricts him- 
self to specialities connected with his own work, or deals with ques- 
tions which, for the time, was uppermost. To be President of the 
British Association is undoubtedly a great honour. It is alsoa great 
opportunity and a great responsibility ; for I know that, on the wings 
of the press, my words, be they worthy or not, will be carried to all 
points of the compass. I propose, first, to deal with the important 
question of the supply of bread to the inhabitants of these islands, 
then to touch on subjects to which my life work has been more or 
less devoted. I shall not attempt any general survey of the sciences ; 
these, so far as the progress in them demands attention, will be more 
fitly brought before you in the different sections, either in the 
addresses of the presidents or in communications from members. 

A considerable portion of the Address is then devoted to the wheat 
supply of the world. 

Some years ago Mr. Stanley Jevons uttered a note of warning as to 
the near exhaustion of our British coal fields. But the exhaustion of 
the world’s stock of fixed nitrogen is a matter of far greater im- 
portance. It means not only a catastrophe little short of starvation 
for the wheat eaters, but indirectly, scarcity for those who exist on 
inferior grains, together with a lower standard of living for meat 
— scarcity of mutton and beef, and even the extinction of gun- 
powder. 

There isa gleam of light smid this darkness of despondency. In 
its free state nitrogen is one of the most abundant and pervading 
bodies on the face of the earth. Every square yard of the earth’s 
surface has nitrogen gas pressing down on it to the extent of about 
seven tons—but this is in the free state, and wheat demands it jixed. 
To convey this idea in an object-lesson, I may tell you that, previous 
to its destruction by fire, Colston Hall, measuring 146 feet by 80 
feet by 70 feet, contained 27 tons’ weight of nitrogen in its atmo- 
sphere ; it also contained one-third of a ton of argon. In the free 
gaseous state this nitrogen is worthless; combined in the form of 
nitrate of soda it would be worth about £2,000. 

For years past attempts have been made to effect the fixation of 
atmospheric nitrogen, and some of the processes have met with 
sufficient partial success to warrant experimentalists in pushing 
their trials ‘still further; but I think I am right in saying that no 
process has yet been brought to the notice of scientific or commercial 
men which can be considered successful either as regards cost or 
yield of product. It is possible, by several methods, to fix a certain 
amount of atmospheric nitrogen; but to the best of my know- 
ledge no process has hitherto converted more than a small amount, 
and this at a cost largely in excess of the present market value of 
fixed nitrogen. 

_The fixation of atmospheric nitrogen, therefore, is one of the gréat 
discoveries awaiting the ingenuity of chemists. It is certainly deeply 
important in its practical bearings on the future welfare and hap- 
pinees of the civilised races of mankind. This unfulfilled problem, 
which go far has eluded the strenuous attempts of those who have 
tried to wrest the secret from nature, differs materially from other 
chemical discoveries which are in the air, so to speak, but are not yet 
matured. The fixation of nitrogen is vital to the progress of civilised 
humanity. Other discoveries minister to our increased intellectual 
comfort, luxury, or convenience; they serve to make life eavier, to 
hasten the acquisition of wealth, or to save time, health, or worry. 
The fixation of nitrogen is a question of the not far distant future. 
Unless we can class it among certainties to come, the great Caucasian 
race will cease to be foremost in the world, and will be squeezed out 
of existence by races to whom wheaten bread is not the staff of life. 

Let me see if it is not possible even now to solve the momen‘ous 
problem. As far back as 1892 I exhibited, at one of the soirées of 
the Royal Society, an experiment on “The Flame of Burning 
Nitrogen.” I showed that nitrogen is a combustible gas, and the 
reason why when once ignited the flame does not spread through the 
atmosphere and deluge the world in a sea of nitric acid, is that its 
igniting point is higher than the temperature of its flame—not, there- 
fore, hot enough to set fire to the adjacent mixture. But by passing 


* Owing to the exigencies of , only that portion of the 
—" that touches directly or indirectly upon electrical science is 
ven, 


a strong induction current between terminals the air takes fire, and 
continues to burn with a powerful flame, producing nitrous and nitric 
acids. This inconsiderable experiment may not unlikely lead to the 
development of a mighty industry destined to solve the great food 
—. With the object of burning out nitrogen from air 80 as to 

ve argon behind, Lord Rayleigh fitted up apparatus for perform- 
ing the operation on a larger scale, and succeeded in effecting the 
union of 29°4 grammes of mixed nitrogen and oxygen at an expendi- 
ture of one horse-power. Following these figures it would require 
one Board of Trade unit to form 74 grammes of nitrate of soda, and, 
therefore, 14,000 units to form one ton. To generate electricity in 
the ordinary way with steam engines and dynamos, it is now possible 
with a steady load night and day, and engines working at maximum 
efficiency, to produce current at a cost of one-third of a penny per 
Board of Trade unit. At this rate one ton of nitrate of soda would 
cost £26. But electricity from coal and steam engines is too costly 
for large industrial purposes; at Niagara, where water-power is used, 
electricity can be sold at a profit for one-seventeenth of a penny per 
Board of Trade unit. At this rate nitrate of soda would cost not 
more than £5 per ton. But the limit of cost is not yet reached, and 
it must be remembered that the initial data are derived from small 
scale experiments, in which the object was not economy, but rather 
to demonstrate the practicability of the combustion method, and to 
utilise it for isolating argon. Even now electric nitrate at £5 
a ton compares favourably with Chili nitrate at £7 10s. a ton; and 
all experience shows that when the road has been pointed out by a 
small laboratory experiment, the industrial operations that may 
follow are always conducted at a cost considerably lower than could 
be anticipated from the laboratory figures. 

Before we decide that electric nitrate is a commercial possibility, a 
final question. must be mooted. We are dealing with wholesale 
figures, and must take care that we are not simply shifting difficulties 
a little further back without really diminishing them. We start with 
a shortage of wheat, and the natural remedy is to put more land under 
cultivation. As the land cannot be stretched, and there is so much 
of it and no more, the object is to render the available area more 

roductive by a dressing with nitrate of soda. But nitrate of soda is 

imited in quantity, and will soon be exhausted. Human ingenuity 
can contend even with these apparently hopeless difficulties. Nitrate 
can be produced artificially by the combustion of the atmosphere. 
Here we come to finality in one direction; our stores are inexhaust- 
ible. But how about electricity? Can we generate enough energy 
to produce 12,0C0,000 tons of nitrate of soda annually? A prelimi- 
nary calculation shows that there need be no fear on that score, 
Niagara alone is capable of supplying the required electric energy 
without much lessening its mighty flow. 

The future can take care of itself. The artificial production of 
nitrate is clearly within view, and by its aid the land devoted to 
wheat can be brought up to the 30 bushels per acre standard. In 
days to come, when the demand may again overtake supply, we may 
= leave our successors to grapple with the stupendous food 
problem. ; 

And, in the next generation, instead of trusting mainly to food 
stuffs which flourish in temperate climates, we probably ehall trust 
more and more to the exuberant food stuffs of the tropics, where, 
instead of one yearly sober harvest, jeopardised by any shrinkage of 
the scanty days of summer weather, or of the few steady inches of 
rainfall, nature annually supplies heat and water enough to ripen two or 
three successive crops of food stuffs in extraordinary abundance. To 
mention one plant alone, Humboldt—from what precise statistics I 
know not—computed that, acre for acre, the food productiveness of 
the banana is 133 times that of wheat—the unripe banana, before its 
starch is converted into sugar, is said to make excellent bread. 

Considerations like these must, in the end, determine the range 
and avenues of commerce, perhaps the fate of continents. We must 
develop and guide Nature’s latent energies, we must utilise her inmost 
workshops, we must call into commercial existence Central Africa 
and Brazil to redress the balance of Odessa and Chicago. 

Having kept you for the last half hour rigorously chained to earth, 
disclosing dreary possibilities, it will be a relief to soar to the heights 
of pure ecience, and to discuss a point or two touching its latest 
achievements and aspirations. The low temperature researches which 
bring such renown to Prof. Dewar and to his laboratory in the Royal 
Institution have been crowned during the present year by the con- 
quest of one of Nature’s most defiant strongholds. On May 10th 
last, Prof. Dewar wrote to me these simple but victorious words : 
“This evening I have succeeded in liquefying both hydrogen 
and helium. The second stage of low temperature work has 
begun.” Static hydrogen boils at a temperature of 238° C. at 
ordinary pressure, and at 250° OC. in a vacuum, thus enabling 
us to get within 23° ©. of absolute zero. The density of 
liquid hydrogen is only ;,th that of water, yet in spite of such a 
low density it collects well, drops easily, and has a well-defined 
meniscus. With proper isolation it will be as easy to manipulate 
liquid hydrogen as liquid air. 

The investigation of the properties of bodies brought near the 
absolute zero of temperature is certain to give results of extra- 
ordinary importance. Already platinum resistance thermometers 
are becoming useless, as the temperature of boiling hydrogen is but 
a few degrees from the point where the resistance of platinum would 
be practically nothing, or the conductivity infinite. 

Several years ago I pondered on the constitution of matter in what 
I ventured to call the fourth state. I endeavoured to probe the 
tormenting mystery of the atom. What isthe atom? Isa single 
atom in space solid, liquid, or gaseous? Each of these states involves 
ideas which can only pertain to vast collections of atoms. Whether, 


like Newton, we try to visualise an atom asa hard, spherical body, or, 


with Boscovitch and Faraday, to regard it as a centre of force, oF 
accept the vortex atom theory of Lord Kelvin—an isolated atom 1s 
an unknown entity difficult to conceive. The properties of matter— 
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solid, liquid, gaseous—are due to molecules in a state of motion. 
Therefore, matter, as we know it, involves essentially a mode of 
motion; and the atom itself—intangible, invisible, and inconceivable 
—is its material basis, and may, indeed, be styled the only true 
matter. The space involved in the motions of atoms has no more 
pretension to be called matter than the sphere of influence of a body 
of riflemen — the sphere filled with flying leaden missiles—has to be 
called lead. Since what we call matter essentially involves a mode 
of motion, and since at the temperature of absolute zero all atomic 
motions would stop, it follows that matter, as we know it, would at 
that paralysing temperature probably entirely change its properties. 
Although a discussion of the ultimate absolute properties of matter 
is purely speculative, it can hardly be barren, considering that in our 
laboratories we are now within moderate distance of the absolute zero 
of temperature. 

I have dwelt on the value and importance of nitrogen, but I must 
not omit to bring to your notice those little known and curiously 
related elements which, during the past 12 months, have been dis- 
covered and partly described by Prof. Ramsay and Dr. Travers. For 
many years my own work has been among what I may call the waste 
heaps of the mineral elements. Prof. Ramsay is dealing with vagrant 
atoms of an astral nature. During the course of the present year he 
has announced the existence of no fewer than three new gases— 
krypton, neon, and metargon. Whether these gases, chiefly known 
by their spectra, are true unalterable elements, or whether they arc 
compounded of other known or unknown bodies, has yet to be proved. 
Fellow workers freely pay tribute to the painstaking zeal with which 
Prof. Ramsay has conducted a difficult research, and to the philo- 
sophic subtlety brought to bear on his investigations. But, like most 
discoverers, he has not escaped the flail of severe criticism. 

There is still another claimant for celestial honours. Prof. Nasini 
tells us he has discovered, in some volcanic gases at Pozzuoli, that 
hypothetical element Coronium, supposed to cause the bright line 
5,316'9 in the spectrum of the sun’s corona, Analogy points to its 
being lighter and more diffusible than hydrogen, and a study of its 
properties cannot fail to yield striking results. Still awaiting dis- 
covery by the fortunate spectroscopist are the unknown celestial 
elements Aurorium, with a characteristic line at 5,570°7—and Nebulum, 
having two bright lines at 5,007 05 and 4,959°02. 

The fandamental discovery by Hertz of the electro-magnetic waves, 
predicted more than 30 years ago by Clerk Maxwell, seems likely to 
develop in the direction of a practical application which excites keen 
interest—I mean the application to electric signalling across moderate 
distances without connecting wires. The feasibility of this method 
of signalling has been demonstrated by several experimenters at 
more than one meeting of the British Association, though most elabo- 
rately, and with many optical refinements, by Oliver Lodge at the 
Oxford meeting in 1894. But not until Signor Marconi induced the 
British Post Office and Foreign Governments to try large scale 
experiments did wireless signalling become generally and popularly 
known or practically developed as a special kind of telegraphy. Its 
feasibility depends on the discovery of s singularly sensitive detector 
for Hertz waves—a detector whose sensitiveness in some cases seems 
almost to compare with that of the eye itself. The fact noticed by 
Oliver Lodge in 1889, that an infinitesimal metallic gap subjected to 
an electric jerk became conducting, so as to complete an electric 
circuit, was rediscovered soon afterwards in a more tangible and 
definite form and applied to the detection of Herts waves by 
M. E. Branly. Oliver Lodge then continued the work, and pro- 
duced the vacuwm /iling-tube coherers with automatic tapper- 
back, which are of acknowledged practical service. It is this 
varying continuity of contact under the influence of extremely 
feeble electric stimulus alternating with mechanical tremor, 
which, in combination with the mode of producing the waves 
revealed by Hertz, constitutes the essential and fundamental feature 
of “ wireless telegraphy.” There is a curious and widely-spread mis- 
apprehension about coherers to the effect that to make a coherer work 
the wave must fall upon it. Oliver Lodge has disproved this fallacy. 
Let the wave fall on a suitable receiver, such as a metallic wire, or, 
better still, on an arrangement of metal wings resembling a Hertz 
sender, and the waves set up oscillating currents which may be led 
by wires (inclosed in metal pipes) to the coherer. The coherer acts 
apparently by a species of end-impact of the oscillatory current, and 
does not need to be attacked in the flank by the waves themselves. 
This interesting method of signalling—already developing in Mar- 
coni’s hands into a successful practical system, which inevitably will 
be largely used in lighthouse and marine work—presents more 
analogy to optical signals by flash-light than to what is usually under- 
stood as electric telegraphy, notwithstanding the fact that an ordinary 
Morse instrument at one end responds to the movements of a key at 
the other, or, as arranged by Alexander Muirhead, a siphon recorder 
to transmitter at the rate of slow cable 

egraphy. But although no apparent optical a) tus is emplo: 
it. remains true that the impulse to 
essentially the same process as that which enables a flash of mag- 
nesium powder to excite a distant eye. 

_ The phenomenon discovered by that a source of radiation 
is affected by a strong magnetic field in such a way that light of one 
refrangibility becomes divided usually into three components, two of 
which are displaced by diffraction analysis on either side of the mean 
position, and are oppositely polarised to the third or residual con- 
stituent, has been examined by many observers in all countries, The 
phenomenon has been subjected to photography with conspicuousl; 
successful results by Prof. T. Preston in Dablin and by Prof. Michei- 
son and Dr. Ames and others in America, 

It appears that the different lines in the m are differently 
affected, some of them being tripled with different grades of relative 
intensity, some doubled, some quadrupled, some sextupled, and some 
left unchanged. Even the two components of the D lines are not 
similarly influenced. Moreover, whereas the polarisation is usually 


such as to indicate that motions of a negative ion or electron con- 
stitute the source of light, a few lines are stated by the observers 
at Baltimore, who used what they call the “small” grating of 
5 inches width ruled with 65,000 lines, to be polarised in the reverse 


way. 

Further prosecution of these researches must lead to deeper insight 
into molecular processes and the mode in which they affect the ether ; 
indeed, already valuable theoretic views have been promulgated by 
H. A. Lorenz, J. Larmor, and G. F, Fitzgerald, on the lines of the 
radiation theory of Dr. Johnstone Stoney; and the connection of 
the new phenomena with the old magnetic rotation of Faraday is 
under discussion. It is interesting to note that Faraday and a num- 
ber of more recent experimenters were led by theoretical considera- 
tions to look for some such effect ; and though the inadequate means 
at their disposal did not lead to success, nevertheless a first dim 
nee of the phenomenon was obtained by M. Fievesz, of the Royal 

bservatory at Brussels, in 1885. 

It would be improper to pass without at least brief mention the 
remarkable series of theoretic papers by Dr. J. Larmor, Y peasy by 
the Royal Society, on the relationship between ether and matter. By 
the time these researches become generally intelligible they may be 
found to constitute a considerable step towards the further mathe- 
matical analysis and interpretation of the physical universe on the 
lines initiated by Newton. 

In the mechanical construction of Réntgen ray tubes I can record a 
few advances, the most successfal being the adoption of Prof. 
Silvanus P. Thompson’s suggestion of using for the anti-cathode a 
metal of high atomic weight. Osmium and iridium have been used 
with advantage, and osmium anti-cathode tubes are now a regular 
article of manufacture. As long ago as June, 1896, X ray tubes with 
metallic uranium anti-cathodes were made in my own laboratory, and 
were found to work better than those with platinum. The difficulty 
of precuring metallic uranium prevented these experiments from 
being continued. Thorium anti-cathodes have also been tried. 

Réatgen has drawn fresh attention to a fact very early observed 
by English experimenters—that of the non-homogeneity of the rays 
and the dependence of their penetrating power on the degree of 
vacuum ; rays generated in high vacua have more penetrative power 
than when the vacuum is less high. These facts are familiar to all 
who have exhausted focus tubes on their own pumps. Réntgen sug- 
gests a convenient phraseology; he calls a low vacuum tube, which 
does not emit the highly Sg rays,a “soft” tube, and a tube 
in which the exhaustion been pushed to an extreme degree, in 
which highly penetrating rays predominate, a “hard” tube. Using 
a “hard” tube he took a photograph of a double-barrelled rifle, and 
showed not only the leaden bullets within the steel barrels but even 
the wads and the charges. 

Benoit has re-examined the alleged relation between density and 
opacity to the rays, and finds certain discrepancies. Thus, the opacity 
of equal thicknesses of palladium and platinum are nearly equal, 
whilst their densities and atomic weights are very different, those of 

ium being about half those of platinum. 

At the last meeting of the British Association visitors saw—at the 
McGill University—Profs. Cox and Callendar’s apparatus for mea- 
suring the velocity of Réntgen rays. They found it to be certainly 
greater than 200 kilometres per second. Majorana has made an 
independent determination, and finds the velocity to be 600 kilo- 
metres per second, with an inferior limit certainly of not less than 
150 kilometres per second. It may be remembered that J.J. Thomson 
has found for cathode rays a velocity of more than 10,000 kilometres 
per second, and it is extremely unlikely that the velocity of Réntgen 
rays will prove to be less. 

Trowbridge has verified the fact, previously announced by Prof. 
8. P. Thompson, that fluor-spar, which by prolonged heating has lost 
its power of luminescing when re-heated, regains the power of thermo- 
luminescence when exposed to Rontgen rays. He finds that this 
restoration is also effected by exposure to the electric glow dis- 
charge, but not by exposure to ultra-violet light. The di is 
suggestive. 

As for the action of Réntgen rays on bacteria, often asserted and 
often denied, the latest statement by Dr. H. Rieder, of Munich, is to 
the effect that bacteria are killed by the discharge from “hard” tubes. 

Whether the observation will lead to results of pathologic importance | 
remains to be seen. The circumstance that the normal retina of the 
= is slightly sensitive to the rays is confirmed by Dorn and by 

Ontgen himself. 

The essential wave nature of the Rin rays appears to be con- 
firmed by the fact ascertained by several of our great mathematical 
physicists, that light of excessively short wave length would be but 

ightly absorbed by ordinary material media, and would not in the 
ordi sense be refracted at all. In fact, a theoretic basis for a 
comprehension of the Réntgen rays had been propounded before the 
rays were discovered. Atthe Liverpool meeting of the British Asso- 
ciation, several raya headed by Sir George Stokes, expressed 
their conviction that the disturbed electric field caused by the sudden 
stoppage of the motion of an electrically charged atom yielded the 
true explanation of the phenomena extraneous to the Crookes high 
vacuum tubes—phenomena so excellently elaborated by Lenard 
and by Rontgen. More recently, Sir George Stokes has re-stated 
his “ pulse” theory, and fortified it with arguments which have an 
important bearing on the whole theory of the refraction of light. He 
still holds to their essentially transverse nature, in spite of the absence 
of polarisation, an absence once more confirmed by the careful experi- 
ments of Dr. L. Graetz. The details of this theory are in process 
of elaboration by Prof. J. J. Thomson. 

Meantime, while the general opinion of physicists seems to be 
settling towards a wave or ether theory for the Rontgen rays, an 
opposite drift is apparent with respect to the physical nature of the 
cathode rays; it becomes more and more clear that cathode rays con- 
sist of electrified atoms or ions in rapid progressive motion. My idea 
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of a fourth state of matter, propounded in 1881,® and at first opposed 
at home and-abroad, is now becoming accepted. It is supported by 
Prof. J. J. Thomson ;{ Dr. Larmor’s theory; likewise involves the 
idea of an ionic substratum of matter; the view is also confirmed by 
Zeeman’s phenomenon. In Germany—where the term cathode ray 
was invented almost as a protest against the theory of molecular 
streams propounded by me at the Sheffield meeting of the British 
Association in 1879—additional proofs have been produced in favour 
of the doctrine that the essential fact in the phenomenon is electrified 
radiant matter. 

crtie of these molecular streams has been approximately 
m , chiefly by aid of my own discovery nearly 20 years ago, 
that their path is curved in a magnetic field, and that they produce 
phosphorescence where they impinge on an obstacle. e two 
unknown quantities, the charge and the speed of each atom, are 
measurable from the amount of curvature and by means of one other 
independent experiment. 

It cannot be said that a complete and conclusive theory of these 
rays has yet been formulated. It is generally accepted that collisions 
among particles, especially the violent collisions due to their impact 
on a massive target placed in their path, give rise to the interesting 
kind of extremely high frequency radiation discovered by Réntgen. 
It has, indeed, for some time been known that whereas a charged 
body in motion constitutes an electric current, the sudden stoppage, 
or any violent acceleration of such a body, must cause an alternating 
electric disturbance, which, though so rapidly decaying in intensity 
as to be practically “dead beat,” yet must give rise to an ethereal 
wave or pulse travelling with the speed of light, but of a length 
comparable to the size of the body whose sudden change of motion 
caused the disturbance. The emission of a high-pitched musical 
sound from the jolting of a dustman’s cart (with a spring 
hung on it) has been suggested as an illustration of the way in 
which the molecules of any solid not at absolute zero may possibly 
emit such rays. 


If the target on to which the electrically charged atoms yo ad 


is so constituted that some of its minute parts can thereby be se 
rhythmical vibration, the energy thus absorbed reappears in the form 
of light, and the body is said to phosphoresce. The efficient action 
of the phosporescent target appeara to depend as much on its 
a dea and molecular, as on its chemical constitution. The best 

own phosphori belong to certain well-defined classes, such as the 
sulphides of the alkaline earthy metals, and some of the so-called 
rare earths; but the ee Pagan properties of each of these 
groups are profoundly modified by an admixture of foreign bodies— 
witness the effect on the lines in the phosphorescent spectrum of 
yttrium and samarium, produced by traces of calcium or lead. The 
persistence of the samarium spectrum in presence of overwhelming 
quantities of other metals, is almost unexampled in PY; 
thus one part of samaria can easily be seen when mixed with three 
million parts of lime. 

Without stating it as a general rule, it seems as if, with a non- 
phosphorescing target, the energy of molecular — reappears as 
pulses so abrupt and irregular, that, when resolved, they furnish a 
copious —_ of waves of excessively short wave-length; in fact, 
the now well-known Rontgen rays. The phosphorescence so excited 
may last only a small fraction of a second, as with the constituents 
of yttria, where the duration of the different lines varies between 
the 0:003 and the 0:0009 second, or it may linger for hours, as in the 
case of some of the yttria earths, and especially with the earthy 
sulphides, where the glow Jasts bright enough to be commercially 
useful. Excessively phosphorescent bodies can be excited by 
light waves, but most of them require the stimulus of electrical 
excitement. 

It now appears that some bodies, even without special stimula- 
tion, are capable of giving out rays closely allied, if not in some 
cases identical, with those of Prof. Réntgen. Uranium and thorium 
compounds are of this character, and it would almost seem from 
the important researches of Dr. Russell, that this ray-emitting power 
may bea general property of matter, for he has shown that nearly 
every substance is capable of affecting the photographic plate if 
exposed in darkness for sufficient time. 

No other source for Réntgen rays but the Crookes tube has 
been discovered, but “ of kindred sorts are recognised. e 
Becquerel rays, emitted by uranium and its compounds, have now 
found their companions in rays—discovered almost simultancously 
by Curie and Schmidt—emitted by thorium and itscompounds. The 
thorium rays affect —— plates through screens of paper or 
aluminium, and are absorbed by metals and other dense bodies. They 
ionise the air, making it an electrical conductor; and they can be 
refracted and probably reflected, at least diffusively. Unlike 
uranium rays, they are not polarised by transmission through 
tourmaline, therefore resembling in this respect the Réntgen rays. 

Quite recently M. and Mdme. Curie have announced a discovery 
which, if confirmed, cannot fail to assist the investigation of this 
obscure branch of physics. They have brought to notice a 
new constituent cf the uranium mineral pitchblende, which, in a 
400-fold degree, possesses uranium’s mysterious power of emitting a 
form of energy capable of impressing a photographic plate, and of 
discharging electricity by rendering air a conductor. It also appears 
that the radiant activity of the new body, to which the discoverers 
have given the name of Polonium, needs neither the excitation of 
light nor the stimulus of electricity; like uranium, it draws its 
energy from some constantly regenerating and hitherto unsuspected 
store, exhaustless in amount. 

It has long been to me a haunting problem how to reconcile this 
apparently boundless outpour of energy with accepted canons. But 


* Phil. Trans., Part 2, 1881, pp. 433-4. 
{ Phil. Mag., October, 1897, p. 312. 
{ Phil. Mag., December, 1897, p. 506. 


as Dr. Johnstone Stoney reminds me, the resources of molecular 
movements are far from exhausted. There are many stores of energy 
in nature that may be drawn on by properly constituted bodies with- 
out very obvious cause. Some time since I drew attention to the 
enormous amount of locked up energy in the ether; nearer our ex- 
rimental grasp are the motions of the atoms and molecules, and it 
is not difficult mentally so to modify Maxwell’s demons as to reduce 
them to the level of an inflexible law, and thus bring them within 
the ken of a philosopher in search of a new tool. It is possible to 
conceive a target capable of mechanically sifting from the 
molecules of the surrounding air the quick from the slow movers. 
This sifting of the swift moving molecules is effected in liquids when- 
ever they evaporate, and in the case of the constituents of the atmo- 
sphere, wherever it contains constituents light enough to drift away 
molecule by molecule. In my mind’s eye I see such a target asa 
piece of metal cooler than the surrounding air acquiring the energy 
that gradually raises its temperature from the outstanding effect of 
all its encounters with the molecules of the air about it; Isee another 
target of such a structure that it throws off the slow-moving molecules 
with little exchange of energy, but is so influenced by the quick- 
moving missiles that it appropriates to itself some of their energy. 
Let uranium or polonium, bodies of densest atoms, have a structure 
that enables them to throw off the slow-moving molecules of the 
atmosphere, while the quick-moving molecules, smashing on to the 
surface, have their energy reduced, and that of the target correspond- 
ingly increased. The energy thus gained seems to be employed 
partly in dissociating some of the molecules of the gas (or in inducing 
some other condition which has the effect of rendering the neighbour- 
ing air in some degree a conductor of electricity) and partly in 
originating an undulation through the ether, which, as it takes its rise 
in phenomena so disconnected as the impacts of the molecules of the 
air, must furnish a — contingent of light waves of short wave- 
length. The shortnessin the case of these Becquerel rays appears to 
approach without a the extreme shortness of ordinary Rintgen 
rays. The reduction of the speed of the quick moving molecules 
would cool the layer of air to which they belong; but this cooling 
would rapidly be compensated by radiation and conduction from the 
surrounding atmosphere; under ordinary circumstances the differ- 
ence of temperature would scarcely be perceptible, and the uranium 
would thus appear to perpetually emit rays of energy with no 
ap ¢ means of restoration. 
he total en of both the translational and internal motions of 
the molecules locked up in quiescent air at ordinary pressure and 
temperature is about 140,000 foot-pounds in each cubic yard of air. 
Accordingly the quiet air within a room 12 feet high, 18 feet wide, 
and 22 feet long contains energy enough to propel a 1-horse engine 
for more than 12 hours. The store drawn upon naturally by uranium 
and other heavy atoms only awaits the touch of the magic wand of 
science to enable the twentieth century to cast into the shade the 
marvels of the nineteenth. 
‘» Whilst placing before you the labours and achievements of my 
comrades in science, I seize this chance of telling you of engrossing 
work of my own on the fractionation of yttria to which, for the last 
18 years, I have given ceaseless attention. In 1883, under the title of 
“ Radiaut Matter Spectroscopy,” I described a new series of spectra 


' produced by passing the phosphorescent glow of yttria, under 


molecular bombardment in vacuo, thfough a train of prisms. The 
visible spectra in time gave up their secrets, and were duly embalmed 
in the Philosophical Transactions, At the Birmingham meeting of 
the British Association in 1886, I brought the subject before the 
Chemical Section, of which I had the honour to be President. The 
results led to many speculations on the probable origin of all the 
elementary bodies—speculations that, for the moment, I must waive 
in favour of experimental facts. 

There still remained for spectroscopic examination a long tempting 
stretch of unknown ultra-violet light, of which the exploration gave 
me no rest. But I will not now enter into details of the quest of 
unknown lines. Large quartz prisms, lenses, and condensers, specially 
sensitised photographic films, capable of dealing with the necessary 
small amount of radiation given by a phosphorescing sub- 
stances,* and above all tireless patience in collating and interpreting 
results, have all played their part. Although the research is incom- 
plete, I am able to announce that among the groups of rare earths 
giving phosphorescent spectra in the visible region, there are others 
giving well defined groups of bands, which can only be recorded pho- 
tographically. I have detected and mapped no less than six such 
groups, extending 3,060. 

Without enlarging on difficulties, I will give a brief outline of the 
investigation. Starting with a large quantity of a es te’ the rare 
earths in a state of considerable purity, a particular method of frac- 
tionation is — splitting the earths into a series of fractions 
differing but slightly from each other. Each of these fractions, 
phosphorescing in vacuo, is in the spectrograph, and a 
ag its spectrum photographed upon a specially prepared sen- 

itive 

In this way, with different groups of rare earths, the several invisible 
bands were recorded—some moderately strong, others exceedingly 
faint. Selecting a portion giving a definite set of bands, new methods 
of fractionation were applied, constantly photographing and mea- 
suring the 2 ae of each fraction. Sometimes many weeks of hard 
experiment failed to produce any separation, and then a new method 
of splitting up was devised and applied. By unremitting work—the 
solvent of most difficulties—eventually it was possible to split up the 
series of bands into various groups. Then, taking a group which 
seemed to offer possibilities of reasonably quick result one method 


* In this direction I am glad to acknowledge my indebtedness to 
Dr. Schuman, of Leipzig, for valuable suggestions and detail of his 
own apparatus, by means of which he has produced some unique 
records of metallic and gaseous spectra of lines of short wave-length. 
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g the grou accom lows an its 
As I have said, my researches are far from complete, but about one 
of the bodies I may speak definitely, High up in the ultra-violet, 
like a faint nebula in the distant heavens, a group of lines was 
detected, at first feeble, and only remarkable on account of their 
isolation. On further purification these lines grew stronger. Their 
great refrangibility cut them off from other groups. Special pro- 
cesses were employed to isolate the earth, and using these lines as a 
test, and appealing at every step to the spectrograph, it was pleasant 
to see how each week the group stood out stronger and 4 
while the other lines, of yttrium, samarium, ytterbium; &c., became 


fainter, and at last, practically vanishing, left the sought-for group - 


strong and solitary. Finally, within the last few weeks, hopefulness 
has emerged into certainty, and I have absolute evidence that another 
of groups has been added to the list. Simul- 
eously wi e chemical and spectrographic attack, atomic weight 
determinations were constantly rmed. y 

As the group of lines which betrayed its existence stand alone, 
almost at the extreme end of the ultra-violet spectrum, I propose to 
name the newest of the elements monium, from the Greek sdvos, alone. 
Although caught by the searching rays of the spectrum, monium offers 
a direct contrast to the recently discovered gaseous elements, by 
having a strongly marked individuality ; but although so young and 
wilful, it is willing to enter into any number of chemical alliances. 

Until my material is in a greater state of purity I hesitate to 
commit myself to figures; but I may say that the wave lengths of 
the principal lines are 3,120 and 3,117. Other fainter lines are at 
3,219, 3,064, and 3,060. The atomic weight of the element, based on 
the assumption of R,O;, is not far from 118—greater than that 
accepted for yttrium, and less than that’ for lanthanum: 

T ought almost to apologise for adding to the already too long list 
of elements of the rare earth class—the asteroids of the terrestrial 
family. But as the host of celestial asteroids, unimportant individu- 
ally, become of high interest when once the idea is grasped that they 


may be incompletely eoagulated remains of the original nebula, so do . 


these elusive-and insignificant rare elements rise to supreme import- 
ance when we‘regard them in the light of component of a 
dominant element, frozen in embryo, and arrested in the act of 
coalescing from the original protyle into one of the ordinary and 
law-abiding family for whom Newlands and Mendeleeif have pre- 
pigeon-holes. The new element has another claim to notice. 
ot only is it new in itself, but to discover it a new tool had to be 
forged for 8 pic research. ; 
Further ils I will reserve for that tribunal before whom every 
aspirant for a place in the elemental hierarchy has to substantiate his 


CORRESPONDENCE. 


The Relative Costs of Copper and Aluminium. 


Mr. Kershaw has recalculated Mr. Hunt’s figures solely by 
substituting the English ratio of the market value of 
aluminium and copper for the American ; and he justifies 
himself afterwards by saying that he doubts whether the 
Pittsburg Reduction Company will ever be able to produce 
100 per cent. aluminium profitably at 29 cents per pound. 
This is rather an ingenious way of reasoning, especially as 
Mr. Kershaw has himself taken 99 per cent. aluminium in 
his figures. I do not think any claim is put forward for 
insulated aluminium wires, but for bare aerial transmission 
purposes the following advantages may be pointed out :— 
A For equal conductivity aluminium is half the weight 
of copper. 

(2) For equal conductivity aluminium has about the same 
breaking strain as copper—if not more. 

(3) Therefore for equal conductivity the spans may be 
about double those with copper wire. 

(4) For equal conductivity with aluminium at 29 cents 
per pound the cost is nearly the same as copper. 

It is thus evident that with aluminium wire for equal 
conductivity there is a great saving in carriage, labour, posts, 
insulators, and upkeep. The difficulty of joints is an 
artificial one, as there are plenty of good mechanical joints. 
A great deal of unnecessary fuss. is also made about 99 per 
a 100 per cent. purities; how often are these 
ve 


Finally, as Frice, everyone knows the reason of the 


high price of aluminium in England ; but the Americans 
offer to deliver the wire at Liverpool for export at 29 cents 
per pound. It is unnecessary to point the moral. : 

V. Zingler. 


, with the ultimate result 


Dynamo Fault. _ 


You appear to have missed the point of my letter in your 
issue of 2nd inst. 

It or may not be the case that the resistance of the field 
is too high in the particular — described by “ Ab- 
normal,” but this is not exactly the point on which I desired 
further explanation. 

I am under the impression that if you take a properly 
designed shunt dynamo, running at, say, 100 volts terminal 
pressure at 800 revolutions, and rewind the armature to give 
the same terminal voltage at, say, 400 revolutions (with, of 
course, a reduced current output); then, as regards the 
property of self-excitation, the machine will be in every 
respect as good a dynamo as it was formerly. 

_ But, according to your notes, this is not the case, as it 
would ap’ that with the slower speed armature it would 
be advisable to rewind the fields with a larger wire, which, as 
the voltage is the same in the two cases, would give increased 
awpere-turns on the magnets. 

For cases within the range of o practice, I can see: 
no reason why the machine with a slow speed armature 
should require a shunt winding of lower resistance than when 
fitted with the high-speed armature, the terminal voltage 
being the same in the two cases. 

It is, of course, assumed that in each case the machine is 
run without any regulating resistance in the shunt. 
H. Cc. lL. 


[The question put to us did not refer to a properly 
designed dynamo, nor did it refer in any way to the excita- 
tion of dynamos at high or low armature speeds, to 
obtained by rewinding armatures to suit a given field. 
“H.C. L.” may rest assured he is right. A properly designed 
field magnet which properly excites at 800 revolutions of 
the armature, will also properly excite at 400 revolutions, if 
the armature is properly rewound fora speed of 400 re- 
volutions. But our correspondent did not ask for informa- 
tion about high and low speed armatures working in a given 
field magnet, but for suggestions as to the probable reason 
why a machine did not properly excite. With other 
possibilities we suggested that, for the given speed the 
resistance of the field might be too high. The question 
before us had no reference “to properly designed shunt 
dynamos” and their behaviour with differently wound 
armatures.— Eps, Exec. Rev. ] 


In connection with above it may not be out of place to 
mention the following case:—A bipolar dram machine 
with cast-iron magnets and compound wound with an 
output of 50 amperes, 60 volts, at 1,850 revolutions, after 
running for two years in normal fashion was set to work as 
shunt machine at 1,350 revolutions for charging a small 
26-volt battery used for ammeter testing, &c. Do what we 
would it refused'to excite. The two shunt coils were: then 
connected in parallel instead of being in series, and a little 
extra resistance added and the machine has worked satisfac- 
torily ever since. The Ilel resistance of the shunt coils 
= 3°6 ohms. It woald appear that every machine has its 
own critical speed below which it will not excite itself. 


N. C. Woodfin. 


The Application of Gas Power to Marine Purposes. 


I was a little startled when I read Mr. Mackenzie’s letter 
in the Review of September 2nd, to find that there is no 
difficulty in starting, stopping and reversing the gas engine. 
True, a saving clause is added from my own article as to 
more complex organism. If your correspondent, without 
undue complexity of organism, can produce a gas engine 
which will handle as readily as a steam engine he ought to 
do so, and that quickly, for his fortune would be made many 
times over and the surplus he can hand to me. If Mr. 
Mackenzie can do this I am willing to cut the d 0 and 


motor out of my cycle and use “straight” gas. I would be 


the to use a makeshift. of no 

tical reversing gas engine, y practi ear marine 

ion will wish to understand an engine that will slow down, 

make half a stroke with pressure on one side of the piston 
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and then reverse with pi the other way. To do this 
would indeed be a notable achievement. fore it is done 
it may be desirable to try my makeshift. 
Wm. H. Booth. 
September 4th, 18986 


Refuse Destructors. 


I have read with much interest your reprint of Mr. F. L. 
Watson’s paper on “ Refuse Destructors.” 

I am particularly struck with Mr. Watson’s most lucid 
definition of a perfect refuse destructor, which appears to 
cover every point that I have previously read or heard of. 

I take the liberty of saying a few words on this subject, 
because I had the good luck a few weeks ago to see a 
destructor in Berlin which I think would have rejoiced Mr. 
Watson’s heart exceedingly, as it fills his specification to the 
letter. Twenty of these drab are now being built in 
Berlin to destroy the whole of the city refuse—equal to 1,000 
tons per diem. 

The rubbish is tipped in at the top without sorting ; it 
consists of garden sweepings, plaster, bricks, vegetable 
garbage, paper, meat tins, kettles, &c., and some ash, but 
there is neither coal nor cinder. 

This heterogeneous mixture descends through two inclined 
retorts which are fed alternately. The clinker runs out in a 
continuous stream of molten lava which, when cool is found 
to be a black glass. (Sample herewith.) 

There is no dust, for the simple reason that it is all fused 
and incorporated with the slag. 

The top of the chimney is bright and clear, there is 
neither smoke nor any trace of dust or empyreumatic gases. 

These results are obtained with a temperature in the 
furnace of 3,000° F., without motors, fans, or steam blasts, 
and with a minimaom of labour, as the two processes of 
sorting and clinkering are omitted. 

The high temperature is obtained by the use of coal dust, 
and as the refuse is incombustible the supply has to be 
maintained, but it is probable that with English refuse no 
continuous supply of coal dust would be necessary. 


John 8S. Raworth. 


The Production and Applications of Ozone. 


Absence from London has prevented an earlier reply to 
M. Andreoli’s letter —— in your issue of August 5th. 

With regard to the figures for the yield of the various 
forms of ozoniser. It was distinctly stated that these were 
based upon the inventor’s published or verbal statements, 
and I made no claim that they were results obtained 
personally. M. Andreoli no doubt finds it convenient to 
explain amy the higher yields aad kw.-hour of the Otto 
and Yarnold forms of ozoniser by such an assumption as 
that contained in his letter; but in the absence of any 
proof that M. Otto and Mr. Rosenblum have used untrust- 
worthy methods for estimating the ozone produced, the 
opinions of M. Andreoli are not of very great weight. 

Iam much obliged to M. Andreoli for the information 
that ozone alone will not bleach; but as I was already aware of 
the fact, the information comes somewhat late. Bleaching 
powder was included in the comparison because it is used for 


many p other than bleaching ; and for some of these, 
despite M. Andreoli’s assertion to the contrary, ozone has 
been suggested 


As regards the utilisation of ozone for the sterilisation of 
water, it is interesting to learn that the “ Institut Pasteur ” 
has recommended its use for this eae. The point in 
dispute is, however, not the eficieney but the economy, of. 
this method of treating town water supplies, and it would 
have been more conclusive if M. indnal had given figures 
showing the cost of supplying large volumes of sterilised 
river water as compared with that of the system of town 
supply found in this country. Until such figures are forth- 
coming, I refuse to accept pee the implied assertion of 
M. Andreoli that it will be cheaper to sterilise by means of 
ozone a contaminated river supply, than to obtain a pure 
supply from distant reservoirs in the hills, 

ith reference to this article, which has so aroused 
M. Andreoli’s ire, 1 may perhaps emphasise once again this 


fact, that it was designed to give your readers a general 
review of the various methods of acing ozone, and a 
comparison of its cost with that of other oxidising agents, 
This was carried out in a fair and impartial manner, 
and the conclusions arrived at were, on the whole, favourable 
to the future of ozone, 


That M. Andreoli has formed an utterly different estimate 


of the article, only proves the truth of my assertion that an 
attempt is being made by certain interested ies to 
“boom” ozone. If further proof is desired, it may be 
found in the sensational, and doubtless, inspired, paragraphs, 
relating to the applications of ozone, which a during 
is summer in some of the evening papers. As these related 
to only one form of ozoniser—namely, M. Andreoli’s—and 
as they were not burdened with any figures, relating to 
the proposed applications of the ozone when produced, 
of ee or scientific value, they would no doubt meet 
with M. Andreoli’s commendation ; and he doubtless regards 
them as much more satisfactory contributions to the litera- 
ture of ozone, than an article which not only names other 
inventors and workers in this branch of applied science, but 
places the Andreoli ozoniser third in order of efficiency. 

In conclusion, I regret that M. Andreoli has thought it 
agg to descend to personalities. I shall not follow him 
in this direction, further than to express my doubts as to 
whether a gentleman whose chief contributions to technical 
literature have been highly laudatory descriptions of his own 
inventions, is qualified to form a correct and impartial 
judgment upon the value of my writings. 


John B. C. Kershaw. 
September 5th, 1898. 


[“SupMarine TELEGRAPHS.”—We have received letters 
on this subject from two correspondents, but we do not think 
any good purpose would be served by protracting the 
discussion. The persons most concerned—the author and 
the reviewer—have each had their say, and the matter may 
be well left there.—Eps. REv.] 


TERRESTRIAL MAGNETISM. 


By ARTHUR BE. COTTERELL. 


“Ts Trop a Maanert, THE RECIPIENT 
oF aN Ling or Forcs?” 


HitHERTO it has been usual to regard the earth as being, 
or including, a huge magnet, having its two poles situated 
the one in the northern and the other in the southern hemi- 
sphere, at omen not far distant, comparatively from the 
geographical poles. The existence of some such phenomena 
is well exhibited by the compass or magnetic needle, which, 
when applied in any region of the globe, tends to take up a 
position which coincides with the lines of magnetic force 
which converge at the —— poles, being subject, how- 
ever, to irregularities at a few places where, owing to local 
circumstances in the shape of, for instance, magnetite rocks, 
some deviation from the proper direction takes place. 

It is impossible, however, for several reasons, to construct 
any hypothesis having for its fundamental principle the idea 
of a material magnet. 

We cannot assume a material magnet running through the 
earth. Nor can we assume that, instead of one magnet 
intersecting the earth, there be two in ing the ite 
crusts; in other words, that at the north magnetic a there 
exists a magnet, the north pole of which is situated at the 
outside of the earth’s crust, with its corresponding south 
pole on the inner side, whilst at the south pole there is 
another magnet, the south pole of which is external, and the 
north pole internal. Such a system would lead to different 
directive results to those which we see exhibited in the 
alignment of the compass; that this would be so must be 
obvious, when we reflect on the comparative thinness of the 
earth’s crust, as com with the globe as a whole. If such 
magnetism prevailed, we should be able to reach certain 
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points on the earth’s on ore the directive tendency 
would be opposite to that whi ils at t. For 
instance, Sir James Ross, when he discovered the location of 
the magnetic north pole, would have been surprised to find 

t his magnetic needles had entirely reversed their directive 


cy. 
This will be best illustrated by fig. 1. Let a Bc repre- 
surface of the earth, and p x F the inner 
surface of its crust, the thickness of which, as shown, is 
and N’s’ represent the two 


magnets referred to. A vessel starting at a’ on a vo 
northwards would have its N end of compass attracted by s 
until it reached 4’, because s is the nearer of the two magnetic 
poles in the northern regions; at a’ it would assume a 
parallel position to N s, but with reversed poles, and so soon 
as it reached a poles between a’ and N, N would be nearer, 
and consequently would attract the s end of compass, thereby 
again reversing the direction. 

It might be sug; that the magnet in the southern pole 
would exert something of its influence, but there can be no 
doubt that the main influence would be exerted by the nearer 
magnet, which in closer latitudes would oe override 
any influences from the distant one, which in any case 
must necessarily be of small extent in comparison to the 
distance. 


In this connection we shall do well to remind ourselves 
that magnetic attraction varies inversely as the square of the 
distance. 

Can it be that a magnetite vein runs in strata along the 
crust of the earth, terminating in the N and s magnetic 
ges Such a theory, if the strata were continuous, might 

accepted so far as compass direction is concerned, because 
it is well known that attraction is only exhibited at the poles. 
On the other hand, if such strata were not continuous, inter- 
mediate magnetic poles of great power would be created and 
serious compass differences ensue. 

But in any case all these, and, indeed, every hypothesis of 
@ material terrestrial magnetism is open to the grave objec- 
tion that we cannot reconcile with the variations of the 
magnetic axis any sem of earth formation, crust folding, 
or other similar physical changes which will explain the 
undoubted phenomena that the magnetic poles are con- 
tinually shi — their position. Not only does this shifting 
take place over large periods of time, but there are annual, 
= and even hourly variations. 

ith reference to those variations which cover large 
periods of time, the following table of declination, as re- 
corded at London, is of interest, though the value is 
undoubtedly diminished by the irregularity of the records. 
The author has added the two last columns, showing the 
mean extent of variation for purposes of comparison. 

It has been eaid that there are daily variations. It is 
true that they are slight only (except in cases of magnetic 
storms, which must not be confounded with atmospheric 
electricity); nevertheless, the fact that they occur is 
important as upsetting any theory of material: terrestrial 

n @-series of artieles by the author, which a in 
the EnecrricaL Review in October and November, 1897, 
Vol, xli., Nos. 1,089, 1,041, and 1044, on the subject of 
“Earth Ourrents Viewed Astronomically,” some reference 


was made to his speculation on this subject. In summing 
up the articles, the following remarks appear amongst others 


Year, Declination. No. of years. Variation. 
1580 11° East see 

1622 42 West 
1657 ° 35 

1665 1° 22’ West 8 oe oe 
1700 9 35 
1800 « 100 
1818 24° 41’ ,, 18 
1850 22° 30’ ,, 32 2° 11’ East 
1867 20° 50’ ,, 17 re. 
1880 18°35’ ,, 13 , 


on page 750 :—“It seems, therefore, to the author that 
there must be at two immensely wide and distant points a 
north and a south pole of a = magnetic system pervading 
the enormous universe, of which our earth is but, as it were, 
an ‘almost immeasurable atom, and that the axis of our 
magnetic polarity and also those of the teeming millions of 
denizens of space, are governed by the relative positions 
which we and they in the ‘lines of force’ 
of a huge magnetic influence which bindsj the mighty and 
wondrous host of the starry realms.” 

The forces of gravity extend through space: why not 
magnetism ? 

We know that magnetic induction requires no special 
medium for its conduction, and is only liable to deflection 
by intervenin etic bodies, and, indeed, we know that 
it is a force which is more easily exhibited than gravity as 
between two fragmentary substances. It is highly probable 


- that magnetism is a greater force than gravity, else why can 


a tiny magnet raise a particle of iron off the ground, even 
though the magnet may be small and situated at some dis- 
tance away; whilst, on the other hand, the fragment raised 
lies upon the earth by force of gravity. 

We know that the lines of force radiate from the poles of 
& magnet, and this being so it must be a nt that were the 
earth a huge magnet, its enormous lines of force would 
intersect certain portions of space. Now the various celestial 
bodies exhibit various qualities which we know to exist in 
our own globe, and their constituent are in many 
res similar to ours. It is reasonable to assume mag- 
netism as existing within or around them, and for this reason 
lines of magnetic force, like those of gravity, must be 
stretching out in all sorts of directions, and pervading the 
realms of space. This being so, it would ap that our 
magnetism, if we had any as a globe, in an individaul sense 
would be very seriously affected by the sun and the moon, 
and various planets, or the larger ones, and in a most irre- 
gular manner, when we reflect on the varieties of motions of 
the heavenly bodies, unless there be a still mightier field of 
force. It is true that the earth’s magnetism is subjected to 
considerable variations, but of a somewhat more regular 
order than applies to the varieties of planetary movement 
alone, 

It has been ted that, primarily, there is a huge mag- 
netic force porte. wn through the universe which determines 
the general direction in which it is exhibited in various 


heavenly bodies. 
(To be continued.) 


ALUMINIUM AS AN ELECTRODE IN CELLS 
FOR DIRECT AND ALTERNATE CUR- 
RENTS.* 


By E. WILSON. 
Tus paper deals with the apparent great resistance which alumi- 
sdunaieniatee passage of an electric current when used jas an 


anode in cells containing, for instance, such an electrolyte as alum 
in water. The following are references to papers which deal in 


* Communicated to the Royal Society by the late Dr, J. Hopkinson, 
F.R8. Received May athe read May 26th, 1898. : 
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whole or in part with this or other properties of aluminium when 
employed as an electrode in electric celle. : 

Wheatstone. Roy. Soc. Proc. Read April 26th, 1855. This is the 
earliest paper I have found dealing with the metal aluminium in 
voltaic cells, but Wheatetone does not appear to have noticed the 
great resistance méntioned above. 

eeren. Mittheil. des Gewerbevereins fiir Hannover, Jahrg. 1855, 
ag Reference is made in this paper to Wheatstone’s experi- 
ments. 

Buff. .Liebig’s Annalen, 1857, Vol. 102, p. 269. The author of 
this paper points out that nine Bunsen elements were not able to 
ow a current through a cell having aluminium as an electrode. 

is is the first mention of this property I can find. 

Ducretet. Comptes Rendus, 1875, Vol. 80, p. 280; also Journ. de 
Phys., 1875, Vol. 4, p. 84. Observed great resistance in dilute 
sulphuric acid due to aluminium plate. - 

Beetz. Wied. Ann., 1877, Vol. 2, p.94. Supposes oxygen to be 
the cause of this apparent high resistance. ; 

Winkelmann. Wied Ann., 1883, Vol. 20, p. 91. 

Wright and C. Thompson. Phil. Mag., 1885, Part 9, Series 5, 
Vol. 19, pp. 27, 116, 203. Call attention to the non-compliance of 
aluminium with thermochemical data. Reference is made to the 
work of Julius Thomsen. 

Laurie. Phil. Mag., 1886, Series 5, Vol. 22, p.213. Investigates 
the effect of amalgamating aluminium, and points out the important 
part played by the oxide or suboxide of aluminium. 

Streintz. Weid, Ann., 1887, Vol. 32, p. 116; also idid., 1888, Vol. 
34, p. 751.. Suggests a kind of dielectric polarisation distinct from 
ordinary electrolytic polarisation as cause of the apparent high 
resistance of aluminium. 

Herroun. Phil. Mag., March, 1889. Refers to the disconformity 
of aluminium in voltaic cells with ordinary theory. 

Hutin and Leblanc. “Etude sur les Courants Alternatifs et 
leurs Applications Industrielles,” Part 2, Chap. 10, p. 135. 

Graetz. Wied. Ann., 1897, Vol. 62, No. 10, pp. 323—327; also 
Journ. de Phys., 1898, Series 18, Vol. 7. This paper specially deals 
with alternate currents and will be referred to again. With regard 
to direct currents, Graetz gives 22 volts as the electromotive force 
which aluminium as anode is able to oppose. 

Pollak. Comptes Rendus, 1897, Vol. 124, p. 1,443. With alkaline 
solutions, Pollak says he can overcome 140 volts continuous pressure. 
sa nor to use aluminium as one pole of a cell for the purpose of 
producing a uni-directional current from alternate currents. 

Lang. Ann. Phys. Chem., 1897, Vol. 66, pp. 191—194. Uses an 
electric arc with aluminium and carbon poles for ithe purpose of 
rectifying an alternate current. 


Parr I. 
Direct Currents, 


Two sizes of cells have been used in these experiments, each 
having aluminium and carbon electrodes. The large size consists of 
one aluminium at. ys-inch thick, and one carbon plate, 4-inch 
thick, separated by ebonite bolts and nuts, the distance between the 
plates being j-inch. The surfaces thus opposed to one another in an 
electrolyte of saturated potash alum in water have each an area of 
36 square inches. The aluminium plate was not bought as being 
specially pure, and may have 2 per cent. impurities. After making 

reliminary experiments with alternate and direct currents over a 

a of four days, the following experiment was made with this cell 
and was 

An exploring electrode was inserted midway between the plates, 
and consisted of a platinum wire sealed into a glass tube. The wire 
beyond the tube had a length of about 2 inches, and was coiled into 
a small spiral, the plane of the spiral being parallel with the 
surfaces of the plates. A Kelvin quadrant electrometer was arranged 
with a two-way switch, so that the potential between this electrode 
and either the carbon or aluminium plate could be observed. The 
cell was placed in series circuit with another similar in all respects, 
except that the distance between the plates was }-inch instead of 


I, 


Reversal from Al anode to Reversal from Al cathode to 
Al cathode. Al anode. 


Volts be- | Volts be- Volts be- | Volts be- 


Ss tween Al | tween C tween Al | tween C 
explori 
reversal. | clectrode. electrode electrode 
0 +166 +163 | -174/| -273 | 
About 4 —381 —204 —335 +143 +030 +1°20 
—248 —3 42 +182 +157 +0°64 


—223 -279 | -347. | +191 | +164 | A 
-19  -284 | -349 | +196 | +167 | 0 
-19 -284 | -350 | +200 | +168 0 
-165 —284 | 
-174 | -273 | 


the storage cells was connected to the aluminium plate and the cur- 
rent. adjusted to 3‘6 amperes, the potential difference between the 
aluminium and carbon plates being 4°4 volts, and gas evolved freely. 
On reversing the connections, that is, placing the positive pole of the 
ing battery to the aluminium plate, the current, so far as this 
ammeter could show, was zero, the potential between carbon and 
aluminium being about 22°volts. The surface of the fluid was main- 
tained in a state of agitation, but no gas was evolved, except in very 
small quantity, if any. : 

‘The figures in Table I. show how the potentials between the 
exploring’ electrode and the carbon and aluminium plates respec- 
tively, as also the current, varied in terms of time after reversal took 
place. The time between the two reversals in Table I. was 27 
minutes. There is no doubt but that the current, when reversal took 
place from 3°6 amperes, first crossed the zero and acquired an oppo- 
site sign, finally coming to zero of the instrument. 

This is an important point, and was fully established during another 
set of experiments undertaken to find the resistance of the electrolyte. 
For this purpose the plates were separated to the extent of 1,5, inch, 
and two age ae exploring electrodes used, the distance between 
them in the electrolyte being }§ inch, along a straight line perpen- 
dicular to the parallel surfaces of the plates. Each time reversal 
took place from negative to aluminium, to positive to aluminium, the 
potential between these electrodes changed sign, and gradually 
returned to near zero. The results of the experiments on resistance 
show that at this temperature the resistance of a layer of electrolyte 
of area equal to the area of the plate submerged, and of length equal 
to the distance between the electrode and the plate, that is 4 inch in 
the experiment of Table I., is 0063 ohm. The correction is therefore 
small with current 3°6 amperes, and is negligible when the postive 
pole is connected to the aluminium. 

The next set of experiments were carried out with aluminium 
inch thick, of 99°5 = cent. purity, the electrolytes being specially 
pure, and only distilled water used. The cells used are of a smaller 
size, and each consists of one aluminium plate, 14 inches wide, having 
a carbon plate on each side of it, the distance between the aluminium 
and carbon being ;{; inch, the carbon plates being 24 inches wide and 
2 inch thick. The aluminium plate was submerged 2? inches in the 
electrolyte, so that the total area for current is 8} square inches. 

Two such cells were prepared, one with a 10 per cent. by volume 
solution of H, 80, in water, the other with a saturated solution of 
potash alum, and left for 47 hours with a current of 4, ampere pass- 
ing through each in series, the positive of charging cells being con- 
nected to aluminium. At the end of this time, and with this current, 
the potentials across the cells were 2°4 volts for the H, SQ, solution, 
and 9 volts for the alum solution. On breaking the circuit, the 
potential of the H, SO, solution cell fell to about 0°38 volt in ond 
minute, and rose fairly gradually to 2°4 volts on making circuit. The 
alum solution cell lost its potential immediately on breaking circuit, 
that is, the electrometer needle appeared to return to zero, as though 
there were no opposing electromotive force. When the current was 
reversed, that is, oF to aluminium, and still of the value 34; am- 
pees the H, SO, solution cell gave 0°24, and the alum solution 1°29 
volts. 


The aluminium plate which was formed in the H, 80, solution, 
together with its carbon plates, were next washed in distilled water, 
and placed in a saturated solution of alum. Eleven storage cells 
were connected without extra resistance in circuit to each of these 


' cells positive to aluminium, and the resulting current noted. The 


plate which had been formed in H, 80, allowed about 0°2 ampere 
to pass, and in 4 hours 10 minutes this current had risen to about 


II. 
Number | Plate formed in dilute H,S80,. Plate formed in alum solution. 
of storage $£ 
| Volts | Tempera-| Volts 
| acrosscell. | “ture C, |acrosscell.| A™Peres- | ture C, 
1 1:89 00005 13 1°89 0:0009 13 
2 378 0-026 | 387 0-026 
3 Sey | 576 0 036 
4 765 | 0036 wn 756 | 0053 
5 954 0036 | 9:45 0°053 
6 113° 0050 11:3 0077 
7 12°6 0055 126 0 062 14 
8 144 0062 14°4 0098 
9 171 0 069 | 162} 0°108 145 
10 198 0070 | 19°8 ; 0123 15°5 
11 |... 2163 | 013 157 
19 23°4 0089 ; 234; | O144 16 
13 252 | 0096 «| «OBL 
14 279 | 279. 0178 
15 29'2 20 29:2 0:20 18 
16 $15 | 0-191 315 0°191 
18 34°2 0987 351 0 
20 | 301 rapidly to | 214 39°6 rapidly to 19} 
| 4 amperes, | 1 ampere, | 
circuit then, circuit then) 
broken. | broken. | 
16 | 297 | 09 306° | 029 | 
| 


1 of the cell having risen. The plate 
formed in alum solution 


only allowed 0°083 ampere to pass. The 
were then placed in series and left for 13 hours, with 
from the aluminium to carbon plates ineach, 
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The following test was then made. The cells had opposed to 
them, alumiaium to: positive, in turn from 1 to 20 storage cells, 
without extra resistance, rising a cell at each step, the resulting 
current and potential across the terminals being noted. The results 
are given in Table II. We see that from 1 to 18 storage cells the 
currents gradually increase in each, the plate formed in H,SQ, 


. having an apparent greater resistance, up to about 16 cells. With 
20 


applied the H.80O,-formed plate gave way with great 
rapidity, and in a very shurt time, about 15 seconds, the current was 
4 amperes, the temperature of the cell rising also from 21° C. to 23° C. 
The alum-formed plate seemed more stable with 20 cells, but speedily 
allowed a current of over 1 ampere to pass. On going back to 16 


cells the currents were 09 ampere in the H.SO,-formed plate, and — 


0 29 ampere in the alum-formed plate. 
This brings us to the effect of temperature upon potential fora 
given current. The cell containing the aluminium plate formed in 


alum solution above referred to was placed in an oil bath, the tem-: 


perature of which could be varied. The current was that due to 56 
storage cells, through a considerable external resistance, about 650 
ohms during heating, and 2,280 during cooling. There was an excess 
of alum in the cell, and the solution was kept saturated. The 
variation of potential between the aluminium and carbon electrodes 
high cog 8 as also the temperature of the cell. The results are given 
n 


IIL. 
| | 
Time. | A 2 , |Tempera- marks. 
mperes. | Volts, ture C. | Re 
h m | ‘ 
0 0 016 rising 135 Current switched on + to Al 
0 5 29 
0 10 ” 30 ” ” 
0 15 13 14 — to Al 
0 16 0122 32 ” + to Al 
1 55 . 0132 261 204 ” 
2 0 O172 | — to Al 
1 31 + to Al 
8 24°7 25 ” 
12 20:2 29°5 é 
22 0141 765 43 ” 
27 0°143 va 52. ” 
28 0155 it — to Al 
30 | 0141 72 56 + to Al 
33 0'143 54 61 » 
87 | 0148 | 30 | 70 
a4 00518 018 72 ” 
3 15 072 | 68 
25 a 13 56°5 
31 00509 228 51 
50 ” | 27 40 ” 
22 60 0°048 10°3 12 


We see that asthe temperature of this cell rises from 13°5 to 70° C., 
the potential difference falls from 30 to 3 volts. The experiments 
already made on the resistance of the electrolyte will only account 
for 0 043 volt at 13°5° C., and 0°025 volt at 57° C. with the currents 
0'124 and 0°141 ampere as given in Table III. The conclusion is that 
temperature has an effect upon the apparent high resistance of an 
aluminium plate and its film the subject of this paper. This points 
to the fact, that in practice for high apparent résistance, it would be 
necessary. to cool or circulate the electrolyte with such dissipation of 
energy, that the cell would otherwise acquire a high temperature. 
In Table ITI. we see that as the cell cools with a smaller current of 
about 0:051 ampere, the potential between the aluminium and carbon 
plates rises. In this case at 56, and 12° C., the electrolyte would 
account for 00093 and 0°017 volt respectively. ‘ 

It was thought that if a plate of aluminium with its film were 
submerged in mercury, the re ce between the metal and mercury 
might give an idea as to whether resistance, pure and simple, played 
an Bn gg part in the effects observed. The plate originally 
formed in H.SO, solution was carefully removed, ed in distilled 
water and dried, and half submerged in clean mercury. Sto 
cells ranging in number from 1 to 15 were applied as in Table II., 
but in each case the poles were also reversed so as to test the insula- 
tion with the two directions of currents. The results show that this 
film on aluminium is a fairly high insulator, but it was not stable. 
At times the resistance was zero when a sharp noise occurred in the 
cell like king between points in ait, and the insulation was 
immediately restored... With 16 volts applied, the apparent resistance 
was about 10,000 ohms, whereas from Table II. we see the apparent 

ce of the whole cell is 230 ohms at 14 volts, the positive pole 
being connected to aluminium. I should say, judging from the 
of boners Lage broke down, that it more 
the positive po the charging battery was to aluminium; but 
either direction the resistance, when established, had the same order 
of magnitude. Up to six cells, no extra resistance was included in 
the circuit as the film was stable, after this a resistance was inserted 
80 as to keep down the current when the film broke down, as then 
the potential between Al and Hg was zero, Even at 30.volta the film 
was able to restore its insulating properties, but very rarely. On 


removing the plate a film was left on the mercury where it had been 


(To be continued.) 


A NEW TRANSITION CELL. 


Somm time ago we noticed a paper by E. Cohen in the Zeitschrift fiir 
Physikalische Chemie, xiv., 3 on an electrical method for the 
determination of transition ts. The paper occupies some 40 pages 
in the original, but briefly the pith of it is as follows:—If a voltaic 
element be formed by the immersion of similar electrodes in saturated 
solutions of the two forms of a substance capable of undergoing a 
transition change, then at temperatures above or below that of the 
transition, the carrent will flow in opposite directions, becoming ni! 
at the transition temperature itself. This forms the basis of the 
method; such an element being placed in a thermostat, and the 
currents measured at various the null 
carefully determined. Details of method and of the mode 
preparing the element and the electrodes were given in the paper. 
The method is applicable to transition changes due to loss of water, 
of crystallisation, formation of double salts, double decomposition, 
and polymorphism. 

The author pointed out that the method has the advantages of 
accuracy and speed, but is only applicable to conductors, whilst for 
some of these the preparation of the electrodes is a matter of very 
great difficulty. The paper concluded with a consideration of the 
method from the thermodynamical standpoint, the fundamental 
equation 

being applied for this purpose. 

The wechod, however, was found sometimes inapplicable owing to 
one of the saturated solutions becoming super-cooled and not 
changing at the transition temperature. Hence Cohen, in conjunction 
with Bredig (vide Zeitschrift fiir Physikalische Chemie, xiv., 535), 
introduces a slight alteration in the apparatus, so that instead of two 
saturated solutions, one only is employed, the other electrode being 
immersed in an unsaturated solution of the compound. Af the 
transition temperature there must be a sudden change in the 
temperature coefficient of the electromotive force, that is, in the 


value of ‘ =. ‘The apparatus employed is fully described, and 
experiments made with sodium sulphate are recorded, Curves are 
plotted with electromotive force as ordinate, and temperatures as 
abscisss, and in each case sudden breaks are seen at the temperatures 
(1) 33°8°, (2) 33:0°, and (3) respectively, the mean, 33:2”, 
agreeing satisfactorily with Cohen’s previous determination, 32°8 , 
and with those of other observers by other methods. The value of 


a@@ _ 4%) ig also calculated according to the equation 


d Ey ay Ww n by 
42: 6. 2 (b) — 10) 
where w; and w, are the heats of solution above and below 1, » the 
migration of the sodium ion, and 4) the number of molecules of water 
per molecule of the salt. Where two saturated solutions were 


employed, the value “ ™ has also the same value, and in both cases 
the calculated and observed results agreed well, thus calculated, 1°2; 


dw, _ dm _ 

The subject has been further studied by Cohen with the result that 
another class of cell has been prod (vide Zeitschrift fiir Physi- 
kalische Chemie, 1898, xxv., 300). This cell is of the following 


Callen 
Society, 1897, 62, 117) found this tem 
bility’ expeziments gave the value 39°3°, and by the dilatometric 
value the temperature 38'5° was o 


THE ELECTROMOTIVE BEHAVIOUR OF 
CHROMIUM. 


Is an address to the German. Electro-Ohemical Society, W. Hittorf. 


described the results of ts made with two of 
metallic chromium by Molen and 
i to Wohler, ns metallic chromium from its 


not cause the liberation of hydrogen at the ordinary temperature), it 


- was not only electro-negative towards zinc, but also with respect to 


cadmium, iron, nickel, copper, mercury, and silver. It had no action 


on the neutral salts of these metals, even at the point ; the 
chlorides of gold and platinum and palladious were also 


be 
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: solution in presence of stabile solid phase ; electrode reversible with ae 
2 respect to the cation. Such a cell is the Clark cell, consisting of 
mercury in mercuric saturated solution of zinc 
zinc, and in this cell temperature coefficient should change oe 
abruptly at the temperature of transition from ZnSO, + 7 H,0 to ae 

re occupy & position immediately following zinc at the positive end in : : 
the Cacteomnctive series of metals, It was found, however, that when ae 
e chromium was dipped into solutions (say dilute H Ol, &c., which do a : 
unati 
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Mercuric and cupric chlorides, bromide, re- 
duced to the lower salts at the g point. In this respect 
chromium behaves like silver, but at low temperatures generally it 
acts like a noble metal. 

Attention is called to the fact that chromium forms three classes of 
compounds, corresponding to the three stages of oxidation, Cr O, 
Cr, O;, and Or O;, and that when it is employed as the anode during 
the electrolysis of one and the same electrolyte (Zn Cl,), it dissolves 
with the formation of different compounds, according to the tem- 
perature and the solvent used. 

Chromium exists in three different states, viz., passive, active, and 
indifferent, and in each of these states it occupies a different posi- 
— in the electromotive series, and possesses a different chemical 

aviour. ; 

In the passive state it is a noble metal, it possesses 
action on the salts of other metals, and follows platinum at the 
electro-negative end of the electromotive series of metals. This is 
its normal condition at the ordinary temperature, and when it serves 
as anode during the electrolysis of Zn Cl, Na Cl, HCl, &., it 
dissolves with formation of chromic acid, which colours the solution 
in the neighbourhood of the anode yellow. 

In the active state (produced generally at a higher temperature) it 
immediately follows zinc in the Volta series, and replaces all the more 
electro-negative metals from their salts. 

. Employed as anode during electrolysis of eeliog) chlorides, it 
dissolves as Cr C),, imparting a bluish-green colour to the solution. 
In certain cases the solution requires to be heated above 100°, as, for 
example, when the chlorides of magnesium and zinc are employed. 
A chromium anode still remains passive in a boiling dilute solution 
of zinc chloride (to which an excess of zinc oxide has been added to 
neutralise all the free hydrochloric acid), and the yellow colour of 
chromic acid is observed. If, however, the solution is graduall: 
evaporated, the temperature rises as it becomes more concentrated, 


and, finally, at about 130° O., the green colouration due to the forma-- 


tion of Cr Cl, appears. 

The passage of chromium from the inactive or passive condition to 
the active is also exemplified by the following experiment. Passive 
chromium may be boiled for any length of time in solutions of 
the chlorides of copper, gold, palladium, or platinum, without reduc- 
ing them. If, however, it be introduced into a boiling solution of 
potassium or sodium chloride, it immediately acquires its new active 
character. Consequently, a ment of chromium which, on being 
employed as an anode, has yielded chromic acid during electrolysis, 
may be boiled in a test tube for any length of time with the 
chlorides of the heavy metals without causing any reduction; but if 
any of the chlorides of the alkali metals be now added, reduction 
immediately takes place. This action becomes slower and slower 
the less the quantity of KOl, &c., added, and finally becomes inap- 

reciable. Moreover, the reducing action only lasts as long as the 
igh temperature is maintained, and ceases as soon as the solution 
cools down again. 

In the intermediate state it takes up an intermediate position 
in the electromotive series, and forms an intermediate compound. 
An alcoholic solution of zinc chloride, on a yields a 
beautiful green solution of Or Ol]; at the chromium an 


Passive chromium does not combine with free iodine, even in the . 


nascent state, whilst the active modification removes iodine from 
hydriodic acid. 
The behaviour of chromium towaris melted salts is also described, 
Hittorf considers that the passive condition of iron may well be 
ascribed to the formation of an invisible film of oxide, which protects 
it; but a similar explanation of the passive condition of chromium 
does not hold good, as is shown by numerous experiments. Up to 
the present no satisfactory explanation has been given of the remark- 
able behaviour of chromium. In its three different states it 
ses such widely divergent properties as have hitherto only 
been found in different metals. The above is an abstract of a 
od W. Hittorf in the Zeitschrift fiir Elektrochemie, 1898, IV., 
, 481. 


BUSINESS NOTICES, &c. 


Are Lighting.—We are informed that the whole of the 
84 new arc lamps which, as stated on page 310 of our August 26th 
issue, are to be fitted in various streets at Shoreditch y for the 
coming winter lighting, are of the Brockie-Pell type, and are being 
supplied by the Brockie-Pell Arc Lamp Company. 


Bankruptcy Proceedings.—In the London Bankruptcy 
Court last week, Mr. A. 8. Cully, assistant receiver, had before him 
the case of the Cycle Motor Accessories Company, Limited. A 
winding-up order having recently been made against this com i 
meetings of creditors and shareholders were now held at the 
of T: Offices, Lincoin’s Inn. The chairman reported that the 
company was registered in November, 1896, with a nominal capital 
of £10,000 in £1 shares, and was formed to carry on business as 
merchants and to acquire inventions capable of being used for any of 
the — of the company. The directors stated that the object 
of the formation of the company was to perfect a patent electric 
cycle lamp. In July, 1897, the company regi the Electro- 
ag Company, Limited, which was now in voluntary liquidation. 
Mr. Hollis, 0.A., was appointed liquidator, together with a com- 
mittee of inspection. 


City of London College. —The syllabus of lectures in 


the engineering department (Prof. Henry A }) is now issued, aleo 
subjects. 


a list of the classes for general 


no reducing 


Enpine Szpr. 6Tu, 1897. | Enpina Szpr. 1898. 
& 


8. 
Alexandria. Telep.mat 288 0 | Adelaide << +e 2,189 0 
Amsterdam... 165 0 | Alexandria ict 
Bangkok eee eee 700 0 Bombay 12 0 
Brussels... 15 0 ordeaux Se 10 0 
Calcutta eee 78 0 ‘Boulogne woe 100 0 
Cape Town 185 | Buenos Ayres ... 370 0 
Chinde ... 8 Calcutta A 231 0 
Colombo... eee 71 0 Cay Town eee eee 957 0 
Co: ' eee 118 0 eee eee 10 0 
Durban eee eee eee 0 Colombo... eee eee 14 0 
Demerara 17 0 102 
»  ‘Teleg. mat... 198 Durban... GF 
East don ... 80 O| East London ise 0 
Genoa. .mat, ... 30 Gothenburg ... ow 0 
Gibraltar Ses . 869 0| HongKong .. .. 15 0 
Hong Kong eee eee 15 0 Mauritius soe eee 9 0 
Madeira ... 12 O| Melbourne 286 0 
Madras ee eee 25 0 Naples. Teleg. mat. eee 100 0 
Malaga eee eee oe 75 0 eee eee eee 0 
Malta eee eee eee 20 0 Port Elizabeth eee eee 852 0 
Miqueson, Elec. cable 15,000 0 | Sevastapol. Teleg. cable1,200 0 
Ostend ... eee 0 | Shanghai 185 0 
Port Elizabeth ... .. 92 O| Sulina, Elec.detonators 65 0 
Rotterdam 48 Sydmey... .. 796 0 
St. Petersburg . os, av O 

0 

0 

0 

0 

0 

0 


Total £20,241 0 Total £7,775 0 


Educational.—The syllabus of the day and evening 
classes to be held at King’s in the division of engineering, 
architecture, and applied science, during the 1898-99 session, has been 
issued. Copies, and sk ge can be obtained upon appli- 
cation to Prof. Banister er, F.R.LB.A. 


“ Electricity,” —Messrs. S. Rentell & Co., proprietors of 
our contemporary, Electricity, write as follows :—“ We notice that on 
350 you refer to a meeting of ‘ Electricity, Limited.’ We need 
Raval ay that that undertaking is in no way connected with this 


Fire,—A fire occurred at the engine shed of the Elswick 
shipyard last Saturday, and the dynamos and other machinery were 


Parti a ani 

ps er for the forthcoming ‘anion may be obtained from our 

“ Official Notices” this week. 


Graham, Morton & Co.—We learn that during the last 
week the whole of the business, freehold property, plant, valuable 
hydraulic stamping, pressing, forging and flanging machinery, together 
with the Heslop patent rights and goodwill of the business of the 
Hydraulic Seamless Pressing Company, Limited, Black Bull Street, 
Leeds, has been taken over by Mesars. Graham, Morton & Co., Limited, 
engineers and contractors, London. Mr. Maurice Graham, the nee 
ing director, informs us that it is the intention of his company to wor 
the two businesses 


and heavy articles from steel plate under the lop patents, and the 
late company have done a large business in seamless 
collieries, also seamless steel barrels, baths, buckets, covers, steel- 
drawn couplings, and all similar classes of work. There is also a large 
electric welding plant, whereby welding is done in the neatest 
electricity for lighting foe works. ‘Tas 
the ici or wor 
exerts a pressure of over 200 tons, and it will there- 
be readily seen that stamping from the heaviest plate can be 
done with the greatest of ease. Under the present management will 
be added the manufacture of all classes of elevating and conveying 
machinery for carrying materials in large or small quantities suitable 
for collieries, ironworks, and chemical works, conveying 
unloading boats, paper confecti works, refuse des 
and many other purposes, The company make a speciality of the 
system known in gasworks as the inclined retort system, of which Mr. 
Graham himself owns many — patents 
lant, and he has personally erected many large or au’ 
cers carbonisation of coal in gasworks at home and abroad. 


together. The works were built and bg 


They have also 7 list of their 
high eficiensy with and one showing 
lathes, drilling machines, and other tools, 
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The London-Provincial Electrical Company, Limited. 
—The first meeting of creditors under the so Saya 
ore A. 


The company appeared to have been promoted by Mr. J. H. Crawford, 
who acquired the business and certain patents in February, 1897, for 
£3,000, of which £1,500 was payable in cash and the balance in shares 
of thecompany. The sale price to the company was £30,000, payable 
as to £10,000 in cash, £10,000 in shares, and £10,000 in cash or 8: at 
the option of the directors. No prospectus was issued, and the only 
shares allotted were those issued as fully paid to the vendor and his 
nominees (£20,000). In April, 1898, deben for £10,000, charging 
the whole of the company’s assets, were issued as security for the 
cash portion of the purchase price, and on the 10th ult. a receiver on 
behalf of the debenture holders was appointed. The liabilities were 
estimated at £3,800, of which £3,100 was in respect of money 
advanced by Mr. Crawford, and the assets consisted of certain patents 
anda dynamo. It was a question whether the business had been 
actually assigned to the company, and points would arise as to the 
liability of the directors in that respect, and also as to the qualification 
dy tt ea The proceedings resulted in an adjournment to 


Maxim Incandescent Lamp.— We have had our 
attention called to a special support for the filaments of electric 
incandescent lamps, the invention of Mr. Fred. Satchwell, manager 
of the Hiram 8. Maxim Electrical Engineering Syndicate. The 
support consists of a piece of mica with slots or holes in it through 
which the legs of the filament pass, the scroll of which passes over 
the top thus being held firmly in every position. The special features 
are that lamps can be hung in any desired position without the 
filament falling from the centre of the bulbs and touching the glass, 
which causes fracture, and causes lamps to fail prematurely, especially 
if placed in other than vertical positions. It further has the effect 
of so steadying the filament d carriage as to prevent fracture in 
transit. The whole thing is very simple as the illustrations show. 
The mica is not sealed into the glass but sprung into two neat slots 
in the bulb, which hold it firmly. This support has had a steady 
sale and lengthy trial by Messrs. Mackey, y, who hold a 
license for its use. We understand that Mr. Satchwell’s t 


rough usage the filament remains perfectly steady, which is a 
great advantage for ship lighting. Supports for 
have been previously in use have mostly been in wire, which conducts 
the heat to the sides of the bulbs and if the wire is not made of 
platinum causes the bulbs to crack.. Where there are two or more 
scrolls in the filament, or double filaments as in most high voltage 
lamps, it will be found to be of great service as the filaments cannot 
possibly touch one another, causing short-circuiting. We understand 
that the experiments of Mr. Hiram 8, Maxim with the incandescent 


“ baler by the Ba Inne 
cap” now y an m: 
w ve the sole right of manufacture, and some time jaoks pee 
out a vertical spiral filament for high voltage lamps, but omtng 
market. He has j 


recently for electric incandescent lamps which 
away with the a 


entirely does rocess of “ 
lamp manufacture. 


428, Burgate, Canterbury, as electri 


Nut-lock Washer.—The Safety Tread Syndicate, Limited, 
of 15, Barbican, E.C., send us a list of their patent positive nut-lock 
washer, which has been specially designed to meet the requirements 
of fish-bolts, and which is claimed to combine certain | g of nut 
and spring power to take up wear of surfaces or elongation of bolt. 


Personal.—Mr. Edgar A. Ashcroft has severed his con- 
nection with the Sulphide Corporation (Ashcroft’s Process), Limited, 
and is now laying himself out for consulting work in metallurgy, 
mines, and , electrical, chemical, and general engineering, at 
13, Victoria Street, 5.W. 


Receiving Order.—At the London Bankruptcy Court, 
on September 2nd, on the petition of a creditor, a receiving order 
was granted in re J. Goodman & Oo., gas and electric fittings dealers, 
48, Commercial Street, London, E.C. The first meeting of creditors 
will be held at Bankruptcy Buildings, on September 14th, at 12 noon, 
and the public examination will take place on November Srd, at 12 
noon at the same place. 


tten to 
Ww al change to 66, 


South African Electrical Notes.—TZhe British and 
South African Export Gazette for the current month has the following 
items of electrical interest in connection with South African work :— 
An electric tram of the latest pattern has been ordered from the 
Onited Engineering Company for the Van Ryn gold mine.—An elec- 
tric lighting — has installed at the York gold mine.—The 
East London Town Council have accepted the tender (£41,750) of 
Messrs. Reunert & Lenz, Johannesburg, for the electric lighting 
installation of the town. The plant will comprise boilers (including 
superheaters) manufactured by Messrs. Babcock & Wilcox; engines 
by Messrs. G. E. Belliss & Oo., Limited; dynamos by. Messrs. T. 
Parker, Limited ; and arc lamps by Brockie-Pell Arc Lamp, Limited. 
An additional tender of £2,880 by Messrs. Reunert & Lenz for the 
supply and erection of material required by the Harbour Board, has 
also been ee Hubert Davis & Spain, Johannesburg, 
are the su 1 tenderers for the electric tramway of East London, 
the sum being £9,673, which a proposed extension would increase by 
£1,862. The motors for this contract are to be manufactured by the 
Electric Construction Oorporation, Limited, Wolverhampton.—The 
complete plant of a new ic drill has been delivered at Johan- 
nesburg, to the order of Mr. George Albu, for experimenting on the 
Rand.—Orders for the supply of electric meters to the Johannes- 
pn Range Council have given out.—The extension of the 
Durban electric lighting system to the suburbs, at a cost of £20,000, 
has been decided upon by the Durban Town Council. Orders should, 
therefore, be shortly forthcoming.—A complete electric plant has 
been installed at the Porges ‘ontein mine. 


Theft.—A storekeeper (named Cross) in the anler of 
the Manchester Corpora’ Electricity Works, was on the lst 
at the Manchester City Police Court, committed for two months’ im- 
prisonment for stealing 24 tons of waste metal. 


Trackson Bros., Limited.—The firm of Trackson Bros., 
electrical contractors and engineers, Elizabeth Street, Brisbane, has 
been formed into a limited liability —oen and Mr. James Trackson 
has retired from the proprietorship of the old business which has been 
in successful operation for 14 years. 


Vacuum Quick-Drying Apparatus for Cables.—We 
illustrate below a new quick-drying apparatus for jute and paper, 
cables, &c., which is made by Herr ing, jun., manu- 
facturer of cable-making machinery, Berlin. In this the 
source of heat is placed inside of the cable-layers, and in these there is 
therefore a lively development of steam which forms an excellent 
-— ry tus eat was applied only e outsi 
cable- yere, and a large quantity was lost through radiation, but in 

6 new & tus the whole of the heat is utilised and pressed 
through the cable layers, and in fact sucked through the high vacuum 
space which exists around the cable la As a consequence every 
part of the cable is by the heat. The apparatus consists 
of a cylindrical body, a, with slide rails, t,and hermetically sealed 


| Times, that the accounts had not yet been filed, and the oe 
| meeting would have to be adjourned, as there was not a quorum of aon 
creditors present. The company was registered on June 17th, 1897, with ee 
a nominal capital of £60,000, to acquire the business of electrical eee, 
| engineers carried on by Messrs. Ridings, Codd & Oo., of Birmingham. a 
company propose the rights of manufacture and will grant : 
licenses. When the lamp is alight the mica cannot be seen. Durin; we 
electric lamp have resulted in the production of s 2'8-watt lamp Pee 

which the company say will compare favourably in life and maintenance ae 

of candle-power with the average 4-watt lamp. This, however, we ae 

shall see when the lamp is placed on the market and thoroughly ages 
tested. We have before us at the time of writing a 230-volt 16 OF. door, c. Inside on the back partition, d, are fitted the heating ar- ae, 
lamp of the Maxim Syndicate with single filament, and to all appear- rangements, ¢,and by means of f steam is admitted and is carried eet 
ances no longer or thinner than an ordinary 100-volt lamp. The off at g. In addition the apparatus has a semi-circular heating jacket, a. 
Syndicate have been delayed in the placing of their lamps on the h, which is fed by steam entering ati and exhausting at 4. The oe 
market owing to the time spent in waiting for necessary plant and working is as follows :—The truckframe, /, carries on the axles with sa 

machinery for their small works at Victoria, but expect within a rollers, m, winding rotating drums of perforated sheet iron, 0, with oe k 
month to be able to supply a limited demand; larger works in the handles, x. The cable to be dried is wound lightly on this drum, aes 
meanwhile are to be equipped, and a company of £250,000 to be preferably crosswise. The truck with drum is then, by means of a fe 
formed in the immediate future to manufacture the new lamp, and movable platform, driven into the apparatus, the door,c, hermetically Be os 
closed ro through connection with an air-pump at p with a surface = 

condenser (by means of which the exhaust steam is condensed and a 
measured ) a high vacuum is obtained. Through the intensely high See 

heat action of the my hoy ¢, the quickest and most complete ae 

is effected, as the is forced to permeate the 

cable from inside to outside. No means of escape for the heat is a 

possible, as the front end of the hollow beggen = hares is closed by a a 
ex: metal disc, q. After drying, the cable can, without being taken out 

and thus exposed to the air, and without coating the heating coils — 
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with the compound, be impregnated in the same apparatus and in a 
vacuum. For this purpose only a sufficient quantity of compound 
is introduced by means of the valve, 7, and the vacuum in the ap- 
tus,.so that the surface of the compound stands a little below 

e lowest heating coil,¢. The compound must then be cooked to 
the desired temperature by the heating jacket, . In the door, c, is 
fitted a spindle with stuffing-box and crank handle, the spindle 


carries two arms,s. By means of these arms, which engage the 
handgrips, ”, it is possible by turning the crank handle, to dip the 
cable, which is wound on the drum, in the fluid mass of the com- 
pound, in lengths, and impregnate same in the vacuum. Of course, 
the whole vessel can be filled with compound; after, however, this 
has been done, it is necessary to clean the coils of any adhering 
compound which has oozed through, by means of a sharp wire brush. 
In order to prevent the compound from boiling over into the air 
suction tube, this is fitted with an automatic we Fal valve. 


ELECTRIC LIGHTING NOTES. 


Amblecote.—At a meeting of the District Council last: 


week a letter was read from the clerk to the Stourbridge Urban Dis- 
trict Council, suggesting that a conference between the Committees 
appointed by each Council on the electric lighting question might be 
of mutual service. A letter was also read from Mr. J. A. Lycett, 
district superintendent of the British Electric Traction Company, 
who asked for an interview. A Committee of six members was 
appointed to wait upon a Committee of the Stourbridge Council. 


Barking.—The Council has resolved that the maximum 
charge for electricity be 6d. per unit for the first hour, and 2d. per 
unit thereafter. Applications had been received for about 800 
8-C.P. lamps, and the engineer has directed the contractor to 
for the connections. The mains are to be extended in a number of 
thoroughfares, at a cost of about £800. The surveyor has gone into 
the question of the amount that would be saved by making the 
extensions to the station at once, which he estimated would be 
— £250 and £300. The cost of such extension would be about 


Bath.—At a recent meeting of the Surveying Committee 
Mr. Matthews inquired if there was any intention to use electricity 
for lighting at the destructor works. The chairman said at. pre- 
sent oil was in vogue. Mr. Knight referred to the inquiry held two 
years ago, when Mr. Metzger presented a report showing the expense 
of substituting electricity would not warrant the Committee making 
the change. After a short discussion the subject was sent to the 
Scavenging Committee. 


Beckenham.—With reference to our paragraph under 
this heading in our August 5th issue, in which we that. the 
Beckenham District Council had passed a resolution respecting its 
provisional order, we think that the note must apply to some other 
Council as we are credibly informed that the Beckenham Council has 
passed no such resolution. 


Belfast.— The Electric Light Committee is to light 
certain streets by means of incandescent electric lamps by way of 
experiment. 


Berlin.—The South American Journal says :—“The 
Berlin General Electricity Company had presented a petition to the 
Intendant, protesting against his order for suspension of the com- 


pany'’s works, on the ground that the Slaby system had not been 


followed in the installation of electric canalisations, and the company 
asked that the order now be annulled, as serious injury would other- 
wise be caused to the company by the stoppage of the works for a 
lengthened period. The company offered to make the new installa- 
tions upon the Slaby system, and to alter the existing installations in 
accordance therewith previously to the termination of the works. 
The Intendant had acceded to this request, and had annulled his order 
of suspension of the works.” 


Birkenhead.—Mr. William Bates, resident electrical 
engineer, has prepared a report dealing with the proposed increase of 
¢ at the electricity works, and suggests the provision at an early 
te of an additional 150 unit dynamo. As to the proposed exten- 
sion, provision is made to meet all demands for the next two years 
at a cost of £13,348. A list of 32 streets is given for the laying of 
distributing mains, and it is recommended that provision should be 
made for service cables, &c., for 150 fresh consumers. The present 
borrowing powers of the Corporation for electric supply are £41,500, 
but there is an excess of that authorised outlay on the cost of the 
existing works amounting to £1,512. In order to cover this excess 
and carry out the proposed extension, the Committee have resolved 
ee power to borrow a sum 
of £15,000. 


Birmingham,.—St. Martin’s Church is to be lighted by 
electricity. The installation is to cost £430. 


Bo'ness Docks.—An electric light installation has been 
fitted up by the Brush Company at Bo’ness Docks, and on Thursday 
night last week a number of the lamps were lighted for the first time. 
There are 20 lamps altogether at the harbour and docks, 16 being arc 
lamps of 2,000 C.P. 


Bournemouth.—At the Town Council meeting at 
Bournemouth on Wednesday (September 7th), the following resolu- 
tion, moved by the Mayor, was carried by 16 votes to 1:—“ That 
application be made to the Board of Trade for a provisional order 
under the Lighting 1882 to authorise the 
Council to supply electricity for any public or private purposes 
within the borough.”—Mr. Roker suggested that power hy supply 
electricity for traction purposes should be also interted, but it was 
pies ite that it was covered by the resolution. 


Bristol.—The Electric Lighting Committee has resolved 
to reduce the charge from 64d. to 5d. ond unit from October Ist. The 
Committee is able to offer the public this reduction owing to the 
increased consumption, but the public must still keep up this 
increase of consumption if the cheapened rate is to continue. Struc- 
turally, says the Bristol Mercury, the new works of the Electric 
Lighting Committee on Temple Back are practically complete, and 
the Committee are only waiting the arrival of the remainder of the 
machinery, which they hope to get in time for the winter demand in 
October. They will then have a capacity for 80,000 incandescent 
lamps. At the present time they are supplying 54,000 incandescent 
lamps which are in use. Yet, with that limited number, they are 
paying the interest and sinking fund upon a very large proportion of 
the total outlay for the big works. Even at present they have a de- 
mand for nearly 60,000 lamps, but all are not yet connected, and out 
of these the exact number installed is 54,700. They hope to have the 
whole of the 80,000 installed by the end of the coming season if the 
demand increases at the rate they anticipate. 


Bury.—At last week’s Town Council meeting the borough 
engineer and the electrical engineer reported upon the necessity for 
an extension of plant at the electricity works, which had already 
been before a meeting of the committee on August 22nd, was con- 
sidered. The number of consumers had increased from 41, with 
2,481 lamps in March, 1897, to 101, with 6,788 lamps at the present 
time. Applications fora further 1,725 8-C.P. lamps had been re- 
ceived, remy gre of 8,518, leaving only a balance of 1,487 to 
make up the full complement of 10,000 8-C.P. lamps, which was the 
estimated total capacity of the present plant. An expenditure of 
£5,350 was necessary on the present plant to meet the requirements 
for the winter of 1899-1900. The present borrowing powers 
(£30,000) were almost exhausted, there having been expended, up to 
the end of July last, over £28,000, while authority had been given to 
expend another £4,000 on mains, which would make the expenditure 
exceed the borrowing tin by £2,000. The Electric Lighting 
Committee has resolved that plans and estimates foran extension of the 
plant at the electricity works, be prepared, and that the Town Clerk 
make application to the Local Government Board for power to borrow 
the sum of £20,000 to carry out the necessary works. 


Bury St. Edmunds.—lIt is stated that on Thursday last 
week a communication was received announcing that the Local 
Government Board had declined to sanction the borrowing of 
£20,000 for electric lighting purposes in the borough. 


Clontarf.—The Township Commissioners on 6th inst, 
discussed the electric lighting question. They had asked the Dublin 
Tramway Company to supply the electric light, but the company 
wrote stating that they could not do so. The secretary read a letter 
from a London electrical engineer, offering to advise the board on the 
best scheme to be adopted. The board decided to ask Messrs. Porte, 
Sykes & Co., electrical engineers, Dawson Street, what their charge 
would be for advising on a scheme. 


(Continwed on page 382.) 
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THE WORKS OF MESSRS. BROWN, BOVERI 
AND CO. 


fo English electrical engineers, the words “ Polyphase Alter- 
nating Current Machinery” are not, despite their euphony, 
words to conjure with; nay, it is even sad to relate that their 
utterance inspires in the breasts of many of this fraternity 
feelings of insular prejudice which place us above and beyond 
all Continental “fads.” The English, they argue, profit by 
the experience of other nations, and do not rush at a new idea 
with the impulsiveness of the foreigner; and, whilst the 
demand for the old style of thing continues large enough to 
fill our workshops, there is no necessity to lay down fresh 
plant and to make new patterns, 


out on his own preserve. Every week we hear of fresh 
advances in the “ polyphase” line in England on the part of 
the Continental and American makers, and the latter have 
been very quietly installing all over the country not only 
American dynamos but American engines, the plants and 
schemes being got out by American engineers sent over to 
England for the express purpose of studying local require- 
ments and conditions. 

However, the above arguments rather belie the title of our 
article ; but it is possible that they may be more clearly 
though indirectly brought home to us bya visit to “the 
enemy’s ” country (where we can see some of the forces and 
orgavisation at his dispoal for the commercial invasion of 
our shores), than by a moral and economic disquisition 
with the help of Board of Trade returns. 


Fic. 2.—Face Pirate Latue with 1,500 H.P. ARMATURE. 


This theory is no doubt sound, but it can be carried to 
excess; there comes a time when, the success of an article 
having been proved, the public turns to its suppliers and asks 
for this article; if the public is then told that, owing to the 
great demand for the old article the suppliers of the same 
can only make the new article at a price and in a time which 
are both prohibitive, the public—which is not particular as 
to the source of its supplies as long as it gets what it wants— 
turns to the foreigner who has the article ready made and in 
large quantities; and, once let the foreigner get a foothold 
in any particular branch of our trade, and it is hard to oust 
him ont of it. 

The signs are not wanting that, unless the English dynamo 
maker looks to himself, his foreign rival will have cut him 


When we emerge from the chalet-like station at Baden, 
20 minutes’ run from Zurich, we see nothing but a quaint 
little town of the usual Swiss type, nestling in a valley and 
up the sides of steep wooded hills. At the bottom of the 
valley rans the River Limmat, whose source is in the Lake 
of Zurich; at times of a limpid blue, at others turbulent, 
muddy, and raging. And thereby hangs a tale. 

Dispersed about the town are various hotels and pump 
rooms for those who take the “cure;” but it is doubtful 
whether many of those who patronise this charming resort 
are awate of the large works which lie hidden away behind 
the trees on a plateau adjoining the railway, or if they 
associate the rushing Limmat with their immunity from 
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usually entails. However, “where ignorance is bliss tis 
folly to be wise,” except for those who go to Baden on 


business. 


Now that we have go’ as far as the Works, it woald be as 


well to stop and say 
a word or two about 
their origin, with a 
view to demonstrate 
how rapidly this 
gigantic business has 
been built up. 

When Mr. C. E. L. 
Brown—whose name 
is so justly familiar 
that we need not do 
further than mention 
it—left the Oerlikon 
Works in the autumn 
of 1891, he joined 
his former colleague, 
Mr. W. Boveri, at 
Baden, and thereby 
founded the firm of 
Brown, Boveri & Co, 
Whilst the firm’s 
offices were in course 
of construction, the 
business was con- 
ducted from a tem- 
porary office in the 
Café Szhwert, which 
may thus be described 
as the birthplace of 
the now well-known 
firm. 

Recently this café 
was bought by the 
firm for the benefit 
of their technical and 
commercial staff, and 
it is now known as 
the B. B. C. Club; 
and a very comfort- 
able place it is. 


In the early part of 1892 the new Offices and Works were 
finished as far as existing requirements nezessitated, and the 
Works were then temporarily driven by a Marshall port- 


able engine, which 
was also used for 
testing purposes, 
One of the earliest 
orders executed 
was for the first 
two 200-horse- 
power two-phase 
yenerators driven 
by turbines from 
the water-power 
generating station 
on the River Lim- 
mat. When these 
were completed the 
Marshall portable 
was dispensed witb, 
and the motive 
power for the Works 
was supplied en- 
tirely by two-phase 
motors. 

The power house 
on the river, which 
belongs to the 
Baden Electric 
Lighting Company, 
now contains four 
200-horse-power 
two-phase gene- 


ratorr, but owing to the fact that the quantity of 


Brown, Boveri & Co. therefore decided to put down a steam 
reserve plant of their own, and this has been running since 


last -winter. It consists of two semi-portable compound 


Fig. 1.—Crane witH THREE-PHASE MorTors. 


Fig, 3.—Motor on CotumMn Drivine SHAFTING. 


engines, by Lanz, of Mannheim, of an output of 120 B.H.P. 


each, and driving 
by belt two two- 
phase 80 - kilowatt 
generators. These 
are built for the same 
tension as the high 
tension wires coming 


| up from the power 


house, so that the 
steam and water 
power plants may be 
worked in parallel to 
help the town light- 
ing. But as the 
Baden Electric 
Lighting Company 
are now also putting 
down a steam reserve 
plant, all further 
as — 
of the su will 
be 
When the power 
house was first 
opened a transform- 
ing plant was put 
down for - testing 
three-phase ma- 
chinery. This con- 
sisted of a two-phase 
motor coupled direct 
to a continuous cur- 
rent dynamo having 
contact rings so as to 
give out three-phase 
current. This cur- 
rent was also em- 
ployed for the first 
travelling cranes, and 
has been adopted for 


certain isolated motors. Since then another of these converters 
has been laid down. The size of the Worke, however, increased 
by leaps and bounds in direct proportion to the number of 


orders, and as it 
would have been 
absurd to convert 
all the two-phase 
current supplied by 
the lighting com- 
pany into three- 
phase current 
peg for driving 
the Works, the two- 
phase current de- 
rived from the 
power house and 
the steam reserve 
plant has been more 
and more utilised, 
and the three-phase 
current is now only 
used for testing, 
and for the old 
motors above men- 
tioned. 

At one end of the 
shops is situated 
the switchboard, 
which contains all 
the necessary 
switches, instru- 
ments, &c., for 
working the various 


circuits, and does not otherwise call formuchcomment. The 


water in the Limmat varies greatly, it frequently happened — curreat from the power house and steam reserve plant is sup- 
that the power available was not sufficient for the plied to the works at a tension of 1,000 volts, and there trans- 


completed Works and the lighting of the town. Messrs. 


formed down to 120 volts by means of two transformers of 
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100 kilowatts each, four of 40 kilowatts each, and two of 

10 kilowatts each. Another transformer of 15 kilowatts is 

used for the office lighting, and is placed in the engine house. 
The following is the total number of motors installed :— 


Three-phase motors .... 24. Total power ... 97:5 HP. 


Two-phase motors ... 37. Totalpower ... 4080HP. 
Two-phase motors for 

the two to three- 

phase converters .. 2. Totalpower ... 500HP. 


_ It will thus be 
seen that there is a 
total of about 558 
H.P.” installed in 
all,, consisting of 
458 H.P. on the 
two-phase circuits, 
and nearly 100 H.P. 
on the three-phase 
circuits. When to 
this is added the 
wer used for light- 
ing, it will be seen 
that the transfor- 
mers mentioned 
above would have 
all their work cut 
out to keep every- 
thing going at once, 
if such an improb-. 
able demand were 
ever made on them. 
The lighting of 
the Worksis effected 
by means of 830 
incandescent Jamps 
and 90 arc lamps. The latter are of the well-known 
KGrting & Matthiessen type, and are run three in series across 
105-volt mains, in itself a not discreditable performance. 


Fic. 6.—SwitTcHBoARD SuHop. 


All the mains which supply the shops, whether for light- 
ing or power, are run along the floor of the shops in iron 


Fig. 4.—Part oF Winpina witn 1,000 H.P. Motor. 


culverts with cover plates. Bare conductors on porcelaia 
insulators are used and the wires are run up the columns 
which support the shops—for the purposes of lighting, and 
are protected by means of casing where within reach. The 
lighting is throughout on the two-phase circuits, half on 
each phase. 

The deve'opment of the single-phase moto: was the work 
to which Mr. Brown chiefly devoted himself after his 
establishment in Baden. Lurly in 1892 the present form 
of asynchronous 
motor was _ first 
adopted, though for 
some time after ex- 
periments were 
made with various 
forms of synchro- 
nous motors with a 7 
view to improving - 
the power factor. 
Bat other disadvan- 
tages prevented 
their adoption as a 
standard type, and 
the attention of 
the firm was de- 
vot2d more particu- 
larly to the perfect- 
ing of the asyn- 
chronous form. 

The present dis- 
position of the 
Works is as follows: ‘ 
—Along a private 
road run the engine 
house, offices, wiring 
store and patternshops. Behind these again are the buildings 
for the new offices and also the main workshops. Oa both 
sides of these, and parallel t> the private road run the rails 


direct on to the railway sidings. At the end of the road 
and of all these buildings is situated a large yard where 
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heavy castings are stored, and then the Brugger Strasse cuts 
across at right angles and divides the new foundry from the 
rest of the works, to which it is connected by the afore- 
mentioned rails. 
The . present 
offices consist of a 
three storey build- 
ing, the ground 
floor being devoted 
to the commercial 
department. The 
first floor ‘contains 
the Principals’ 
private offices, the 
estimating depart- 
ment, and the cor- 
respondence offices. 
The second floor is 
wholly occupied by 
the drawing offices, 
divided into gen - 
rator, motor, trans- 
former, and switch- 
board departments. 
On the flat roof is 
a glass house for 
blue printing. The 


new offices referred 
to before will be 
more than double 


the size of the pre- 
sent ones to which 
they will be connected by a bridge. They will be ready for 
use early next year. 

The psttern shops and various stores facing the private 
road are two story-buildings. The main workshops cover an 


Fic. 5.—Part oF Winpinc Suop with 1,200 H.P. GeneRATOR. 


was, until quite recently, entirely absent from the establish- 
ment—and even now it is not continuously used, and the 
engine house is quite separate from the shops. The appear- 
ance of these shops 
full swing 
is, however, a thing 
to be seen. rather 
than to be described, 
and to the visitor 
the effect is so sur- 
prising and over- 
powering that it 
takes some time for 
the impression to be 
fully realised. The 
different bays are 
spanned by travel- 
ling cranes of 
various powers, dis- 
tributed as follows: 
Erecting shop, 
one of 30 tons. 
- Heavy turnery, 
two of 15 tons each. 
Winding shop 
and testing room, 
two of 10 tons each. 
Other shops, 10 
cranes of 3 and 5 
tons each. 
smaller 
cranes are mostly 
driven by hand gear, two of them only being fitted 
with motors for the lifting and lowering motions. The 
larger cranes are worked entirely electrically, a view 
of the crab being shown in fig. 1. One feature of 


Fic. 7.—ERectinG SuHop. 


area of 12,000 square yards and consist of 15 bays. They 
are exceptionally well lighted, and present an appearance of 
light and cleanliness not often seen in engineering Works. 
This is to be attributed in great part to the fact that steam 


these cranes is that separate motors are employed for 
each of the three motions, so that the failure of one 
motor would not mean the entire failure of the crane. The 
motor for the longitudinal motion of the whole crane is placed 
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on a bracket in the middle of one of the girders; the other 
two are mounted on the crab and move with it. The cur- 
rent is led to these motors and to the crane as a whole by 
means of hard drawn copper wires on which small contact 
shoes slide ; the lifting gear is fitted with a brake which is 
lifted by an electro-magnet in the circuit of the motor, and 
mre | as soon as the current is switched off, so that the 
lifting and lowering is completely under the control of the 
man in charge, who controls the switching gear from a cab 
which travels with the crane and is saspended from one end. 

The machine tools in the shops number about 500, of 
which some 150 are lathes of various sizes. The two largest 
of these will swing work up to 27 feet in diameter; a view 
of one of these is given in fig. 2, with an armature ring on 
the face plate. The four largest lathes and some of the 
other important machine tools are driven by separate motors, 
geared on to the spindle of the upper cone pulley by means 
of worm gear. Across the two main girders above there 
machines two small J girders are fixed, and to these the motor 
is secured, as it were, upside down, and at right angles to 
the direction of the cone pany.egraee immediately under- 
neath. This spindle is suppo: at each end by pedestal 
bearings suspended from similar small girders, and the worm 
gearing is contained inside one of these pedestals, the motor 
spindle being directly above. The whole forms a very com- 

arrangement. 

Bat the majority of the tools are driven from line shafting 
having one motor for each shaft. Such a motor is shown in 
fig. 8. It will be seen that it is fixed to a column and con- 
sequently may be raid to occupy no floor space. The older 
motors have short-circuited “ squirrel-cage ” rotating parts, 
and are started light by lifting them so as to slacken the 
belt. They are carried on vertical slides on the columns, 
and, on starting, the weight is taken by a crutch; after 
slackening the bolts holding them to the slides, they are 
raised by a screw. In order to diminish the starting current 
i , the transformers supplying these motors are = 

ided with a middle terminal giving 50 volts or about half 
tension. This is connected to an intermediate main, and 
the motors at starting are switched on tothis. On attaining 
speed they are switched on to the full tension and the belt is 
tightened by lowering the motor. The newer motors are all 
provided with wound rotors, having sliding contact rings for 
use with starting resistances. The power of the motors used 
for driving lines of shafting varies from 15 to 20 H.P. 

As about 85 per cent. of the firm’s work consists of alter- 
nating current machinery, and much of that multiphase 
motors, the sheet metal shop is considerably developed, and 
contains many ingenious machines. The discs of metal 
which are to form both fixed and rotating parts of the 
finished motors, are first punched with two sets of holese— 
the outer circle for the fixed part, and the inner for the 
rotating part. These are punched at the rate of four holes 
at a time, and in the newer machines the feed from one set 
of four holes to the next is effected automatically. The two 
parts are then severed by means of rotating shears, leaving 
an isthmus of iron of less than a millimetre over the holes, 
to be turned down after the plates are put up together in the 
armature, so as to leave the half millimetre or so of clearance 
with which these motors work. After being put together, 
the holes are, of course, filed out, so as to leave a smooth 
surface inside. By the above operation it is obvious that a 

view of part of the erecting is given in fig. 7, 
and speaks for itself. 
gs. 4 and 5. 

It will be seen that the “hole” or “ tunnel” wound arma- 
ture is exclusively employed. The large armature in fig. 5 
is for a 1,200-H.P. generator for power distribution in the 
city of Lyons, of which no less than eight have been su 
plied, while six similar ones are being delivered to the -city 
of Geneva for the Municipal Power Station at Chévres.- In 
fig. 4, on the right, is the fixed part of the 1,000-H.P. two- 
phase motor recently delivered to the same city for driving a 
centrifugal pump. This is the largest induction motor in 
the world. It will be seen that the windings of one phase 
come straight out, while those of the other are bent round 
to avoid them. The wires are carried through the 
iron cores in tubes of highly insulating material, each of 
which is tested to at least double the tension of the machine 


before being used. The motor aboye referred to will be 
coupled direct to the centrifogal pump, which has a lift of 
480 feet. The motor will be run on the 2,500-volt circuit 
of the Chévres plant, and in connection with this plant the 
firm have now in hand a new switchboard to replace the old 
one—dealing with 20,000 H.P. of generators, as well as a 
— of feeder panels, &c. The whole will be 90 feet 
ong. 

For winding the spools of field magnets, &c., special 
winding lathes are used. The wire is guided by means of 
sheaves, which are advanced by a leading screw. Change 
wheels are provided to adjust the feed to the diameter of the 
wire, and at the end of the spool the motion is reversed, 
just as on a screw-cutting lathe. Each such lathe is driven 
by a separate two-phase motor. For large field magnets the 
windings are now always made of thin copper ry! wound 
on edge, the successive windings being separated by means 
of varnished _ This work is done in an ordinary 

the, 


screw-cutting a special guiding arrangement being 
fixed on the slide rest. _— 

The testing room is fitted up with the various apparatus 
and instruments necessary for testing all kinds of inery. 


A 25-H.P. motor is fitted with cone pulleys for obtaining 
fine graduations of speed. Larger generators than this are 
tested by another motor, worked directly from the high ten- 
sion mains. Special alternators with sub-divided windings 
are employed for testing motors; by connecting these up in 
various ways, and running them at different speeds, all 
different tensions and frequencies may be obtained. 

As the firm makes a speciality of high tension work, a 
department in the testing room is devoted to the testing of 
the tubes, &c., employed in the winding of high tension 
machinery. For this purpose a transformer is used, giving 
currents with tensions up to 60,000 volts; lower tensions are 
obtained by varying the primary tension supplied to this 
transformer. Generators, such as the fly-wheel type, 
which cannot be erected in the works, have the insu- 
lation of their armatures tested with this transformer, 
and are, of course, only finally tested when they can be run 
in conjunction with their engines or turbines. The other 
half of the testing room bay is devoted to the packing of 
machinery, so that a machine after being tested can be 
despatched without further loss of time. 

The switchboard department (see fig. 6), has been de- 
veloped owing to the difficulty of obtaining from indepen- 
dent manufacturers the high tension apparatus required for 
the various work of this description undertaken by the Firm. 
The leading principles adopted in their high tension switch- 
board design are :—porcelain insulation everywhere, and no 
conductors on the front of the board. 

The new smiths’ shop has been fitted upin order to render 
the firm more independent of outside manufacturers. It 
contains two hammers driven by compressed air, at six 
atmospheres ; one of 1,100 lbs. and the other of 165 Ibs, 
The compressed air for these and for the fires is supplied by 
a blower driven by a 25 H.P. two-phase motor. The 
cylinder is 225 mm. in diameter and 450 mm. stroke, and is 
driven at 125 revolutions per minute. The air is com- 
pressed into a reservoir of steel, containing 15°7 cubic 
roctres, from which it is conducted to the hammers and fires. 
Beyond the end of the main works is the for large 
castings before referred to; this is commanded by a 10-ton 
gantry crane, also worked a 

The new foundry lies on the further side of the Brugger 
Strasse and contains three cupolas, each capable of melting 
three to four tons of metal, and is commanded by one 15-ton 
crane and two hand cranes for four tons each. The Roots 
blowers and the lift for pig iron, &c., are worked by means 
of two-phase motors. For drying large moulds, small port- 
able furnaces are employed, Sen by fans mounted on a 
base with a motor, the whole forming a very handy arrange- 
ment and saving a good deal of handling of the moulds to 
bring them into the stoves. 

The works now employ about 1,000 workmen, and the 
branch works in Frankfort—started in 1894 when the 
contract for the central station was obtained—employ about 
200 men. 

Since the beginning of the works, 4,500 generators and 
motors have been turned out, ing a total output of 
230,000 H.P.; and 2,800 ormers, of a total output of 
36,500 kilowatts. In these figures the output of the Frank- 
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fort works is included, but it is very small compared with 
that at the Baden works. At the present time the firm has 
upwards of 20 machines of 1,000 H.P. or over on order, in 
the Works or being erected, and from the present state of the 
market and the demand for electrical machinery, it is not 
probable that the yearly average output, which has con- 
tinually increased since the firm started, will be in any way 
diminished. 

. It will thus be seen that during the nine years of the firm’s 
existence the yearly average re has been over 25,000 
H.P.; and taking into account the fact that during this 
comparatively short time the Works and the firm’s reputation ° 
have both had to be built up, this figure is little less than 
remarkable. 

As the firm do not generate their own motive power exclu 
sively, but have to pay the Baden Electric Lighting Company 
for the current derived from water power, no figures as to the 
cost of driving the shops electrically would be of much value 
for comparison with the brake horse-power rate of steam-driven 
ln may, however, be stated that Messrs. Thomas 
Ri mn & Sons, Limited, of Hartlepool, who have been 
appointed Messrs. Brown, Boveri & Co’s. agents for the 
United Kingdom, have recently installed a polyphase motor 
plant for driving their works, and thereby save 100 tons of 
coal per week. 

Polyphase work has become almost universal on the 
Continent since the famous Frankfort-Lanffen installation ; 
whilst, on the other hand, it is yet hardly thought of in 
England. If, therefore, the description of these famous Works, 
incomplete though it is, will cause some of us to think a little 
more, and by peg Lame to verify Kant’s theorem, that 
nothing exigts which has not first been made a eo to our 
senses, it may be said to have achieved a useful purpose as 
far as our country is concerned. 


ELECTRIC LIGHTING NOTES. 


(Continued from page 376.) 


Cork.—The chairman of the Cork Harbour Board made 
some remarks last week re the improvement which is to be made in 
the lighting of the quay by the use of electricity. The whole of the 
quay is to be electrically lighted, and the Blectric Lighting Company 
is to get the work done as quickly as possible. s 


Coventry.—A start has been made at Coventry in laying 
the new cable. Although the tender of the British Insulated Wire 
Company was accepted on July 15th, six miles of cable have already 
been delivered, and but for a delay in the delivery of the troughing 
in which the cable is to be laid, a start would have been made three 
weeks ago. The high tension cables are to be laid on the solid system, 
instead of being drawn into pen were the original rubber-covered 
cables. The work is under the superintendence of Mr. G. 8. Ram, 
manager of the Coventry Electric Light Works. 


Croydon to the extension of the 
electric light from Croydon to Norwood are proceeding rapidly, the 


_ Cults.—Messrs. P. C. Middleton & Co. have entered into 
sion of the electric light station at Cults, Deeside, known as 
the Northern Electric Supply wag 2 These works will be carried 


on and managed by the Messrs. who purpose making 
important alterations and extensions. ; 


Dumfries.—The Dunfermline Burgh School Board have 
had under consideration a proposal to light by electricity the new 
Technical School which is — Fr ess by Mr. Andrew Oarnegie, of 
New York. In consequence e increase in initial cost and annual 
cbarges, it has been decided to confine the proposals to an installa- 
tion sufficient'to meet all requirements connected with instruction in 
electrical engineering. 


Dundee.—At a meeting of the Gas Committee last week, 
Mr. W. H. Tittensor, electrical engineer, reported several applica- 
tions for a “a of electric light without the old area in the neigh- 
bourhood of West Port, Lochee Road, and Bell Street. A petition 
was enclosed signed by a number of the persons, who stated that 
they were anxious to secure tne supply for the coming winter. Mr. 
Tittensor stated that in order to provide the supply asked it would 
be necessary to sanction at once the laying of three feeder mains 
mentioned in ‘a report on electric lighting which he submitted to the 
Council on April 5th. Mr. Tittensor, in dealing with the question, 
stated that the plant at the electric station would be almost full 
loaded, and that the present mains, owing to the large demand, 
especially during the past year, would be overloaded. Mr. Tittensor 
recommended that the distribution mains be looped by a new main, 
ata cost of £300. The cost of the extensions referred to in the 
minute of April 5th and those just mentioned were approved of by 


the Committee, and they recommended that the work be carried 
pe Gas Commissioners, the total cost of the undertaking being 
Eccles.—Mr. Clirehugh, electrical engineer, reports to the 
Electric Lighting Committee that the various contracts in connection 
with laying down an electric lighting plant are progressing favour- 
ably, and he considers the Committee will be in a position to supply 
electric current about the third week in September. The 
have been laid from Peel Green to Eccles Town Hall, a distance of 
nearly two miles. Mr. Leonard Harvey Combe, who has been acting 
under Mr. Clirehugh as clerk of works at the generating station in 
Cawdor Street, Patricroft, has been appointed electrical engineer to 
the Corporation at a of £150 perannum. Already there are a 
large number of applications for the illuminant, . 


Gloucester.—Mr. Dancey attended before the Electricity 
Sapply Committee recently, and submitted plats, specifications, and 
ills of quantities for the buildings required for the electricity works. 


Greenock.—The Electric Lighting Committee has re- 
ceived 30 applications for the post of resident electrical engineer. 
The Town Clerk and Councillor Cameron are to p a list of the 
qualifications, &c., of the various candidates, and submit it to a 
future meeting of the committee. 


Heckmondwike.—On Saturday Mr. F. F. Smithson, 
— of the Heckmondwike Co-operative Society, laid the foun- 

tion ‘stone of an electric light station at the Central Stores, Heck- 
mondwike. The scheme is to cost some £3,000, and a 500-light 
dynamo will furnish current. The stores are to be fitted with 440 
16-C.P. incandescent lamps, while the front of the shop will be lighted 
with six arc lampa of 2,000 0.P. 


Kirkcaldy.—At a meeting of the Ratepayers’ Association 
on Thursday evening last week a resolution heartily approv- 
ing of the - introduction of the electric light and tramways was 
unanimously passed, and a hope was expressed that, should the 
Corporation not take up the scheme themselves, they should 
give every facility and assistance to the local company of pro- 
moters who had offered to carry through the scheme. Prof. Kennedy's 
latest report on the proposed curtailment of the route is, that the 
circuit should be three miles, and the total estimate of the cost is put 
down at £60,000. .A strong feeling, however, prevails in favour of 
the original scheme, which shows a route of 64 miles at an estimated 
cost of £100,000, because it then covers the whole of the extended 
burgh. The curtailed scheme excludes entirely the Links and Dysart 
sections. There isa strong public feeling in favour of the scheme, 
although there-is a division of opinion as to the advisability of the 
Corporation taking it up. 

Leeds.—Another step towards the transfer of the under- 
taking of the Yorkshire House-to-House Electricity Company, 
Limited, to the Leeds Corporation, was taken by the City 
Council on Wednesday. On the recommendation of the Parlia- 
mentary Committee, it was decided to appoint Alderman Wigram and 
Councillor Wilson to attend the meetings of the directors of the com- 
pany in accordance with the invitation of the directors, pending the 
completion of the proposed arrangements for taking possession of 
the undertaking, and to empower them to direct the payment by the 
Finance Committee (by signing the usual schedules) of such expen- 
diture, both on capital and revenue, as they shall agree to be proper. 


Liverpool.—The Lighting Committee has accepted the 
tender of Messrs. Waring & Sons, of West Derby, amounting to 
£2,635, for the erection of an electric sub-station in Lodge Lane. 
The Tramway Committee having asked if the Lighting Committee 
could utilise for lighting purposes the poles being erected in connec- 
tion with the electric tramlines, the matter was referred to Mr. A. B. 
Holmes, city electrical engineer, and Mr. Charles R. Bellamy, su 

intendent of street lighting, fora report. It is understood that they 
will make experiments as to the most suitable lamp that can be used. 
Extension of mains in several thoroughfares has been resolved upon. 


Mansion Lighting.—Messrs. Drake & Gorham are busy 
in their installation department. During the last few days they have 
commenced work at Willington Hall, are where they are 
—s plant for 210 lights, and Mr. H. C. Stephens, M.P., has 
entra them with the first instalment of an installation consisting 
of a 20-kilowatt dynamo with the necessary accumulators and other 
accessories. They are also wiring the town house of the Earl of Yar- 
borough for some 300 or 400 lights, and are putting in a complete 
installation, with a petroleum engine, for Mr. J. A. Brooke, J.P., 
Fenay Hall, Huddersfield. ee 


Newington.—The Vestry of St. Mary, Newington, are 
erecting an electric lighting station in Penrose Street, capable of 
receiving boiler, engines, generators, and electric lighting plant for 
an i on of 40,000 8-C.P. incandetcent lamps. Provision will 
be made in the first instance for supplying — equal to 10,600 
8-0.R, lamps. It is anticipated that the station -be ready for the 
supply of energy by January next. : 

North Shields.—Mesers. Falconar, Cross & Co. have 
recently completed an installation at Messrs. D. Hill, Carter & Oo.’s 
premises, North Shields. There are over 700 incandescent lights in 
the interior of the buildings, and eight 2,000-0.P. arc lamps are used 
for illuminating the outside of the bey The plant comprises 8 
dynamo driven by means of an 85-H.P. gas engine. 


Polerberengh.— 4 further hindrance to the electric light 
scheme for Peterborough has now been caused by an unexpected 
develo! t. The Town Oouncil of the city had commenced the 
for their electric light station. on land adjacent to 
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the Great Northern Railway, but have since received an intimation 
from that ee oe ae require the site for an extension 
of their main The ration have in consequence decided to 
sell, 80 that once more the scheme is delayed for want of a site: 


Queenstown.—At a recent meeting of the Town Com- 
missioners, the Town Clerk said he visited their legal advisers, as 


instructed, with reference to a letter received from them recom-— 


mending that the indenture of the electric lighting scheme be sub- 

mitted to an electrical engineer, to ascertain if it was technically 

satisfactory. He pointed out that Mr. Warden-Stevens, who pre- 
d the indenture, was an electrical engineer, and Mr. 

a weltten to an engineer in Dublin as to the probable cost. 


Redditch.—Last week a Local Government Board inquiry 
was held re the Council’s application for sanction to borrow £11,000 
for purposes of electric lighting, and £2,500 for the purchase of land 
for electric lighting and other purposes. 


Ryde.—A public meeting was held on the 1st inst. to 
discues whether the terms offered by the Ryde Electric Light and 
Power Company, Limited, should be accepted or not, and whether 
the Town Council should assent to the company’s proposed applica- 
tion to the = for Col. 

roposed : is meeting of ratepayers is of opinion that the 
sone now offered by the Electric Light and Power Company, 
Limited, should be accepted, and hereby requests the Town Council 
to assent to the company’s p application to the Board of 
Trade for a provisional order for the electric light in Ryde.” In the 
course of the discussion nearly half the audience left, and on a vote 
being me the resolution was carried, 48 being in favour, and 
agains 

Salford—The Electric Light Committee has received a 
letter from the Local Government Board, inclosing formal sanction 
to the borrowing of £33,000 for electric lighting purposes (£23,000 
being for the establishment of three battery sub-stations, and £10,000 
for land for the new generating station). 


Salishury.—The Salisbury Electric Light and Supply 
Company last week laid before the Town Council a scheme and esti- 
mates for lighting the various roads and streets in the city. 
Sarum.—The Town Council has given the contract for 
the lighting of the city to the Salisbury Gas Company, 'who quoted 
£574, against £1,024 odd quoted by the Electric Light Company. 


Staines.—The District Council will not approve of the. 


application of the Electrical Power Distribution Company for a pro- 
visional order, for that body considers that any such powers should 
be in the hands of the municipality. 


Stowmarket.—The system of electric lighting in this 
town has progressed beyond expectation, and the concern has been 
converted into a ongeay registered as the Suffolk Electricity 
Supply Company, Limi The applications for shares have 
po = the present capital issue, and letters of allotment and 
regret are to be sent out at once. 

Tokio.—A daily coaipngeneny says that the Tokio 
Electric Light Company paid a dividend at the rate of 10,,th per 
cent. per annum for the past half-year. 


Tunbridge Wells.—A correspondent says that the 
Electric Ligh’ Committee of the Tunbridge W Corporation 
have decided to devote the sum of £900 (instead of £450 originally 
— upon) out of the profit of electric lighting towards the general 

ct rate. 


Turkey.—Though the multifarious applications for con- 
cessions sought to be obtained by Sir Ashmead-Bartlett from the 
Porte have hitherto been rejected, it is noteworthy, says a financial 
contemporary, that the Sultan has now issued an Irade authorising 
the ——— authorities to enter into negotiations with Sir Ellis 
Ashmead-Bartlett, with a view to the latter being granted a concession 
for the establishment and working of electric lighting works in 
Salonica. This isa remarkable departure from the fixed policy of 
the Porte, which, in compliance with the requests of the Sultan, who 
has regarded a dynamo as being synonymous with dynamite, has not 
only consistently declined to entertain, up to the present, any ——— 
male for the electric lighting of Turkish towns, but has prohibited 
the importation of electrical Pg and machinery into that country. 
It is considered highly probable that the concession in question will 
be given to Sir and in this event it is certain that a con- 
siderable business in the electrical engineering branch will be opened 
up for English firms and financiers ready to work similar concessions 
in other Turkish cities. _ 


_ ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. . 


Accrington and Rossendale.—In both the Accrington 
and Parliamentary divisions the steam tram service eatends 


direction 
connects with the Blackburn, and in another with Rossendale, tram 
systems. Accrington, Haslingden and other boroughs are urgently 
considering the establishment of electrical works for refuse destructors 
and public lighting. The latest development is a syndicate for the 
taking over of the Accrington trams undertaking, and as soon as the 


tion electric installation is in operation an attempt will be 
to work the tram traffic by the electric overhead system. 
The Corporation of Accrington have the right to acquire the tram 
service on the lease to the company running out in some seven years 
orso. Their power extends from Accrington to Baxenden in one 
direction, and then Haslingden Co ion have a voice in the 
ranning over their roads to Ra The present tram company 
25 down the lines from Haslingden to Rawtenstall. The scheme 
or electric traction over this wide and important district would 
necessitate the dealing with five local authorities both by the present 
company and the syndicate, namely, Accrington, Haslingden, and 
Rawtenstall Corporations, and Church and Clayton District Councils. 
If the system could be extended through the Valley of Rossendale, 
the local tram company in that division, and the corporations of 
Rawtenstall and Bacup would have to be consulted. Certainly, if 
the difficulty of arranging matters could be overcome, and trams and 
mills and public lighting done by electric power, this district would 
be immensely po 


Belfast.—At the last meeting of the Corporation, 
Councillor Andrews moved the adoption of the minutes of the 
Electric Committee. Referring to the iations between the 
tramway company and the Corporation, he said the position seemed 
to be explained by the speech of the chairman of the tramway com- 
pany at the meeting of the tramway company. The directors of the 
company seemed desirous of throwing the entire onus on the Cor- 
poration. That was the position they had always taken up, and a 
considerable section of the public were unfortunately mi by the 
reports promulgated by the tramway comet. The Corporation had 
been ch with delay in the matter, but he challenged that state- 
ment, and desired to say distinctly that the delay, though partly 
caused by the Corporation, had been dae in far greater measare to 
the tactics of the tramway company, who seemed to be imbued with 
the idea that the Corporation would ultimately buy out their under- 
taking at any price they chose to nams. What he (Councillor 
Andrews) had most to complain of was that the chairman of the 
tramway company had not given to the shareholders a fair report of 
the offer made by the Corporation. It seemed to him, judging from 
what had taken place up to the present, that they might expect 
electric traction about the year 1907, but not sooner. 

With reference to the question of the tramways, the Joint Electric 
and Law Oommittee recently resolved: “That the Tramway Com- 
pany be requested to state whether they accept the principle 
involved in the proposals of the Corporation as a basis of settlement 
before entering into the details of the pro scheme ; resolved 
also that the sub-committee already c! with the negotiations 
be requested to consider and report as to the desirability of appoint- 
ing an expert to advise the committees on the financial aspect of the 
position as regards the sums to be charged in respect of the outlay 
connected with the installation and depreciation should the proposals 
referred to become the basis of negotiation, and such other matters 
as the committee may require assistance in, and the gentleman whom 
they would recommend as consultant.” 


Bradford.—The ty Committee on the 6th inst, 
discussed various proposals for the extension of tramway facilities 
in Bradford. The committee adopted the scheme so far as concerned 
the construction of lines from Foster Square, up Kirkgate, to Whetley 
Hill; from Morley Street, along Thornton Road, to Lister Hills and 
Legrams Lane; and from Park Avenue to Little Horton Lane and, 
along Southfield Lane, to join the Great Horton line. The con- 
sideration of other proposals will be deferred until the boundaries of 
Greater Bradford have been determined. The scheme was drawn u 
by the chairman of the Tramways Committee (Alderman Cowgill}, 
and: Mr. J. H, Cox, the city surveyor. It is intended to use electri- 
city on the entirely new systems, but where the new lines are but 
extensions of the existing company’s horse lines, these would not be 
worked by electricity until the lease expires. The new electric cara 
on the Bolton and Great Horton lines are to be fitted with slipper- 
brakes for emergency use. 


_Durban.—By the last South African mail we learn that 
at a meeting of the Town Council a letter was read from Mr. A. K. 
Murray, o to take over all the tramways, including the 
purchase of the Borough Tramway Company’s property, at the price 
arranged by the Corporation, to adopt electric traction, to reduce the 
fares to 14d. per mile, and to pay the Corporation £2,000 per annum 
for the right. The letter was referred to a committee, a Councillor 
remarking that the offar proved the value of the asset which the 
Corporation had secured. 

Eccles.—The Town Clerk has beg the Board o 
Trade suggesting, in view of the probable gen adoption by local 
authorities of mechanical traction upon tramways, that they should 
introduce a local the 
necessary powers, and thus save them the expense promoting 
— Bills. The Highways Committee confirmed the Town Clerk’s 

Gateshead.—At a meeting of the Parliamentary Com- 
mittee of the Town Council last week, it was decided to take steps to 
obtain expert evidence as to the cost of laying down ‘plant for the 
overhead electric traction system on the tramways, the probable cost 
of buying out the present company at the end of the term, and the 
advantage to be gained by working the trams and supplying electric 
light from one generating station. 

Gravesend.—The Drake & Gorham Electric Power and 
Traction Company, Limited, have informed the clerk of the Gravesend 
Town Council and the Northfleet Urban District Council of their 
intention to apply for a provisional order under the Light Railways — 
Act, for power to construct by electric power on the overhead system 


on lines set out in a plan. 
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Halifax.—The municipality is about to begin the work 
of extending its tramways , being now assured that they will 
& paying concern. The two sections now working are the 
Railway Station to King Cross and to High Road Well. During 
eight weeks’ running the weather has been fine, the result being that 
they averaged £300 per week during the last four weeks, but this 
can hardly be expected to continue. The total weekly cost of the 
two sections, that is, including interest and sinking fund, is, accord- 
ing to the Bradford Observer, a little over £170 per week. 


Johnstone.—The Light Railway Commissioners have 
intimated that the Board of Trade, will sit on September 20th, for 
the hearing of the application of the British Electric Traction 
pry op Arm power to construct a line to Johnstone for the working 
of the ic tramways. 


Paisley.—The Town Council are still undecided as to 
what course will be pursued on the question of the proposed electric 
tramways. A conference has been held between them and three 


representatives of the British Electric Traction Company, Limited, : 


the latter explaining fully what is proposed under the scheme sub- 
mitted to the Light Railway Commissioners. It is understood that 
the explanations were considered satisfactory by the Council, who 
will meet with representatives of the Glasgow Corporation. 


Salford.—The Salford Tramway Sub-committee which 
has been conferring with the Manchester Tramways Committee’s 
representatives regarding the question of the tramways, has 
advised that the chairman of its committee, also the chairman of the 
Electric Light Committee, and the electrical engineer-be instructed 
to visit Hamburg and inspect the system there. The Electric Light 
Committee, however, thinks that such a deputation would not be 
large enough, and pro iteelf to appoint a small sub-committee 
for the purpose at.a later date, probably in conjunction with~the 
Tramways Committee. 


Southport.—Daring the past 12 months the British 
Electric Traction Company, London, have been carrying on negotia- 
tions for the purchase of the tramways of Southport, which have 
just been practically completed. There exist at present, says the 
Liverpool Mercury, two tramway systems in the borough, the South- 
a ‘framways Company and the Birkdale and Southport Tramways 

mpany. The British Electric Company have in the case of the 
former company approached the individual shareholders, and haye 
agreed to pay £8 for each £5 share on the clear understanding that 
unless the transfers of three-fourths of the shares are deposited with 
a local bank by September 15th the congas are released from the 
obligation of, purchasing the shares. e@ necessary number of 
guarantees has, however, already been obtained, and no hitch is 
likely to arise in completing the transference. Tne Birkdale and 
Southport Tramways Company have been approached directly with a 
view to the purchase of the whole concern, and last week the contract 
was signed for the purchase of the company at a price which will 
yield every shareholder £7 10s. for each £5 share. The London 
company have undertaken these negotiations with the knowledge 
that the Southport Town Council have recently made application 
for a provisional order for the construction of a system of electric 
tramways, which will compete with the present lines. In the case of 
the Birkdale and Southport trams the corporation will also have a 
two months’ — of purchase at the price offered by the London 
company, but it is not intended to exert their powers in this respect 


York,—In addressing the shareholders of the Ciiy of 
York Tramways Company last week, Mr. J. Kincaid, chairman, 
said that the directors were a little disappointed that the negotiations 
with the Corporation in regard to the adoption of electric power 
on the tramways had not yet resulted in anything definite. He 
attended a meeting of the committee of the Corporation some 
months ago, and had a long conversation with them with reference 
to the carrying out of the power that Parliament had granted to the 
company for applying electric traction, but up to the present time 
prep. | had been done, and the company did not know what the 
ideas of the Corporation on the matter were. That was unfortunate 


for the company, and certainly it was unfortunate for the public, . 


because the better the tramway service the better the public were 
satisfied. The company was at present unable to make any change, 
but if they knew the plans of the Corporation they would be able to 
carry out the traffic better, and also the repairs to the road. 


TELEGRAPH AND TELEPHONE NOTES. 


Australian Landlines.—The Sydney Morning Herald 
for July. 18th contained the following:—“ The insecurity and occa- 
sional irregularity of our cable communication with the rest of the 
world are attracting attention in two of the colonies just now. In 
South Australia the authorities are just starting to duplicate the 
overland line. It — that a few months ago, while the Conven- 
tion was sitting in Melbourne, three or four interruvtions occurred in 
the cable service, and the New South Wales and Victorian delegates 
said unkind things about the gage! of these occurrences to the 
South Australians. Thereupon the latter made up their mind to 
pas epee the overland line ; with the object,as Mr. Holder explained 
to the gratified South Australian Assembly the other day, of taking 
the wind out of the sails of those proposing alternative lines. What- 


ever the object, the duplication is necessary . Inthe 
when a bre wn occurred in any one part of the line the W 
Australian circuit was generally found to be unworkable, and 
it may be hoped that at least one of the three will esca 
now when the interruption season sets in. The troub 
some thing is that the interruption season is often just when the 
most interesting news is expected. But all the overland lines in the 
world will be of no use to us if the cable is cut. And it is just here 
that the Brisbane Chamber of Commerce wants Queensland to take a 
hand. This Chamber says that, in view of ible wars and the 
other familiar reasons, the Pacific cable should be laid down. The 
enterprise, it is claimed, would pay from the start. The initial cost 
would be about £1,600,000, but the business that would be done 
would be so great, that the charge per word could be reduced very 
much, and Government m could be carried free. It is high 


time that something should be done in this regard. Everybody knows 


that cable communication running through possibly hostile territories 
is liable at any moment to be cut; everybody knows that the Pacific 


cable project is less open to this objection, besides bringing Australia . 


more closely into connection with America, and yet we are prepared 
to let the present unsatisfactory state of affairs continue.” 


Glasgow Telephones.—The Telephone Committee of 
Glasgow Corporation last week approved of a letter to the Duke of 
Norfolk renewing the application for a license for Glasgow city and 
suburban districts included in the exchange area. 


The Pacific Cable.—A New York correspondent of the 
Daily Chronicle says that important developments in the plans of 
the Pacitic Cable Company have been decided on after a meeting at 
the offices of Messrs. J. P. Morgan & Co. In addition to the lines 
which are to connect San Francisco, Honolulu, the Ladrones, the 
Carolines, Manila, and Japan, a duplicate system is now arranged for 
connecting Japan with Silka and the Aleutian Islands. Surveys will 
be begun at once. The company hopes that Japan and the United 
States will both subsidise the scheme. 

According to the New Zealand press the Premier recently 
stated that the Government adhered to the Pacific cable scheme. 
He also said that a conference of Agents-General, with the 
Postmaster-General of Canada and the British authorities was 
about to be held, and that, in view of the favourable feeling 
between Britain and America, there was reason to believe that 
something definite would be agreed upon as regards the American 
cable from San Francisco vid Honolulu. Mr. James Scrymser, Pre- 
sident of the Pacific Cable Company, has sailed for Japan to complete 
the contract with the Japanese Government. 


Telegraphic Interruptions and Repairs :— 


Down, Repaired. 
West Indies— 
Bt. Oroix-Trinidad eee Nov. 30th, 1896 eee oer 
Amason cable— 
Cable beyond Gurupa... June 8th, 1898 __... 


Accra-Kotonou Aug. 8th,1898 


Feb. 10th, 1898 
Bissao June 21st, 1898 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Aberdeen.—The Corporation invites tenders for the supply 


for one year, of electricity supply meters, house fuse boxes and house 
service cables. Mr. J. A. Bell, city electrical engineer. See our 
“ Official Notices ” last week for particulars. 

Austria.—September 15th. Tenders are being invited 
by the Austrian State Mining Authorities for the supply of 13,000 
pairs of arc lamp carbons required for the State silver and lead 
mines, Tenders, marked “ Offert auf Material Lieferung,” to be sent 
to Die K. K. Berg, direction, Pribram, Austria, from whence 
particulars may be obtained. 

Bangor.—September 10th. The Corporation is inviting 
tenders for the supply and erection of two water-tube boilers, 
economisers, steam and other pipes, pumps, &c., two 60-kw. dynamos, 
balancer, boosters, 5-ton travelling crane, switchboard, accumulators, 
mains, &c. Consulting engineer, Mr. F. H. Medhurst. See our 
“ Official Notices” August 12th, for particulars. 

Belfast.—September 12th. The Belfast Harbour Com- 
missioners invite tenders for the supply of 50 electric light masts 
(tubular). Specifications, &c., from Mr. G. F. L. Giles, the harbour 
engineer. Tenders have to be sent to Mr. W. A. Currie, secretary, 
harbour office. 

Belgium.—October 27th. The municipal authorities of 
Ghent are inviting tenders until October 27th for an installation of 
electric lighting in the new Flemish theatre in that town. Tenders 
to L’Hotel de Ville, Ghent, Belgium, from whence particulars may be 
obtained. 


Bexhill.—September 28th. The District Council is 


inviting tenders for the supply of water-tube boilers, dynamos, and 
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balancer, switchboards, accumulators, cables, pipes, arc lamps, and 
posts. Specifications, &c., from the consulting engineer, Mr. A. H. 
Preece, 39, Victoria Street, S.W. 


Ghent.—October 29th. The Ghent Municipal Council 
is inviting tenders for the installation of the electric light at a new 
theatre. The work, says Daily Tenders and Contracts, has to be 
completed by June Ist, 1899 (a fine being imposed for every 
additional day to completion), and maintained for12 months. Labour 
clause. The contract includes the supply and delivery of 1,337 
incandescent lamps, 20 arc lamps, &c. for ing, 
stamps, notices, &c., which are estimated to cost 130 francs, to be _ 
by the contractor. A deposit of 8,000 francs is required, on w ich 
2 per cent. will be paid 60 days. Specifications seen with, an: 

lans obtained, on payment of 40 francs, from M. Le Sécrétaire 

eat (A. De Bruycker), Gand, or at the office of the paper 
mentioned above. ‘Tenders, on stamped paper, registered, addressed 
as directed, with a certificate of deposit, to Se porter by October 27th. 
The tenders will be opened at 11 a.m. on October 29th. 


Halifax.—September 19th. The Tramways Committee 
invites tenders for the supply of car trucks and electrical equip- 
ment. Specifications and particulars from the borough electrical 
engineer, Mr. T. P. Wilmshurst, on payment of £1 1s. See our 
“ Official Notices ” this week. : 

Leeds,—September 20th. The Council require tenders 
for the supply of poles and trolley wire and attachment in connection 
with the electric tramway extensions. Particulars from the repre- 
sentatives of the late Dr. John Hopkinson, 26, Victoria Street, S.W., 
or ep the City Engineer, Leeds. See our “ Official Notices” this 
week, 

London.—Tendersare being invited for 5,000 incandescent 
electric lamps. Consulting engineer, Mr. Warden-Stevens, 34, 
Victoria Street, 8.W. See our ‘Official Notices” this week for 
particulars. 

Kingston-upon-Hull,—September 30th. The Corpora- 
tion want tenders for the supply of 45 electric motor cars, 20 trailers, 
2 sprinkler cars, and 2 traversing platforms. Specifications from Mr. 
White, city engineer. See our “ Official Notices” August 19th. 


Portrane.— October 8rd. The Board of Control, 
Custom House, Dublin, is inviting estimates for the supply and 
erection of an electric light installation for Portrane Lunatic Asylum, 
County Dublin. See our “ Official Notices” this week for particulars. 


Rathmines and Rathgar.—October 5th. The Electric 
Lighting Committee is inviting tenders for the supply and erection 
of Lancashire boilers, mechanical stokers and other boiler house 
plant, also high speed steam dynamor, condensing rg overhead 
traveller, switchboard, underground cable work, cables, posts for 
incandescent street lighting, street lanterns, and incandescent lamps 
and meters. Consulting engineer, Mr. Robert Hammond. See our 
“ Official Notices ” this week for further particulars. 


Roumania,—September 22nd. Tenders are being invited 
until September 22nd by the municipal authorities of Braila, 
Roumania, for the concession for the electric lighting of the town. 
Particulars may be obtained from, and tenders are to be sent to, 
La Mairie de Draila, Roumania. 


Torquay.—September 19th. The Electricity Supply 
Committee wants tenders for the supply of meters and arc ip 
carbons for a period of 12 months from October ist, 1898. 
Borough electrical engineer, Mr. P. Storey. See our “ Official 
Notices” last week for particulars. 


CLOSED. 

Shoreditch—The Lighting Committee reported to the 
Shoreditch Vestry on Tuesday, having considered the following 
a for the supply of new. boilers for the electric light 

on :— 


£s4 

'R.Taylor&Sons_ .. 8,410 0 0 
E. Danks & Co. -- 8,900 0 0 
J. Fraser & Son 4,236 0 0 
Fleming & Ferguson, Limited .. ee “0 -- 4400 0 0 
Tinkers, Limited .. +e 4,750 0 0 
8S. Hodge & Sons, Limited on ov a -- 5150 0 0 
Davey, Paxman & Co., Limited Ap: 5,178 


J. Jones & Sons 


Having been advised thereon by the consulting engineers, the Light- 
ing Committee reported that in accordance with the authority given 
them by the Vestry, they had accepted the tender of Messrs. R. 
Taylor & Sons for the sum of £3,410. On the recommendation of 
the Committee the Vestry approved their action in the matter. 
The Lighting Committee further reported upon the undernoted 
tenders for the supply of transformers :— 


£ 8.4 
The General Electric Company, Limited .. -- 2,010 0 


The Electric Construction Company, Limited - 2747 0 0 
Thomas Parker, Limited .. ..  «- 0 
The Fuller Wenstrom Electric Manufacturing Com- 


Having regard to the uniformly good work performed by the Elec- 


tric Construction Company on previous contracts, and having been 
advised on the matter by the consulting engineers, the Lighting 
Committee announced that, in conformity with the authority of the 
Vestry, they had accepted the tender 


respect. 
Committee further reported having accepted at £3,069 the tender 
Mr. 0. Gray Hill for the extension of the electric light station. 


Brighton. — The Town Council recently considered 
tenders for the supply of hard steam coal for the Corporation elec- 
tricity works, and that of Messrs. Banfield Co., for Annesley coal 
_at 186. 10d. per ton, was accepted. ds 


_ West Hartlepool.—At a meeting of the West Hartlepool 
Council, held on Tuesday evening, September 6th, the tender of the 
Horsfall Furnace Syndicate, Limited, Leeds, for the erection of a 
refuse destiuctor for £6,646 was accepted. The work will include 
six furnaces to consume 60 tons of refuse 24 hours, two boilers, 
mortar mill with self-contained engine, shed constructed of steel 
principals, inclined roadway and tipping floor, the whole of the 
works to be maintained by for a period of two years, 


NOTES. 


The British Association.—There is little doubt that the 
Bristol meeting will form one of the most important. gather- 
ings of the British Association during recent Not only 
from a numerical point of view is the meeting remarkable, 
but the programme, from a scientific standpoint, is a 
full and: lengthy one. Up to six o'clock on | 
evening the number of members and associates who 
registered their addresses stood at 2,284, which rivals, 
if it does not surpass the figure attained at the Liverpool 
meeting. A large gathering attended the People’s Pa 
on Wednesday evening to hear Sir W. Crookes’s presi- 
dential address, and it is hardly to say that 
some of the points raised will form a series of 
controversies which will last for some time to come. From 
an electrical point of view the meeting will not be unim- 
portant, the practical papers in Section G being of 
more than average interest. Pure science will doubtless 
be enriched by the international conference on terrestrial 
magnetism, which takes place to-day at University College. 
The discussion will be based on an address by Prof. 
Rucker, a paper by Prof. Mascart on “The Relative 
Advantages of Long and Short Magnets,” and a 
paper by J. R. Ashworth on “The Construction of 

gnets of Constant Intensity under Changes of Tempera- 
ture.” A joint discussion with Sections A and G on “The 
Magnetic and Electrolytic Actions of Electrical Railways” 
takes place next Tuesday, and, providing electric tramway 
men take some useful results ought to accrue. 

The following papers are in the list for reading in the 
Mechanical Science Section (G.):— Mr. A. Siemens, 
“Electric Power in Workshops”; Mr. A. H. Gibbings 
“The Application of the Electric Motor to Small Industrial 
Purposes and its Effects on Trade and on the Community 
generally”; Mr. W. Geipel, “ Electric Power and ita Ap- 
plication on the Three-phase System to the Bristol Waggon 
and Carriage Works”; Mr. H. Faraday Proctor, “ Notes on 
the Electric Lighting System at Bristol, with special reference 


to Auxiliary Plant”; Prof. J. A. Fleming, “Corrosion of 
Gas and Water Mains by Earth Currents from Electric 


Tram Lines”; Mr. T. G. W. Aldridge, “ Combined Electric 
Lighting and Power Plant for Docks and Harbours”; Mr. 
A. H. Allen, “ Electric Canal Haulage.” : 


Economy of Electric Driving.—It is reported that at 
the Baldwin Locomotive Works there are 215 motors, of a 
total of 700 H.P., for driving cranes and machine tools. To 
keep this in motion and repair only, requires the services 
of two men, with a third the time of another man, the 
machines were grou and large e8 
motors allotted to them. A 70-inch wheel lathe required 
1°5 H.P. to run it empty, and 6°2 H.P. torun it under the full 
load of two cuts }-inch deep on a 56-inch wheel. A frame- 
slotter with 18-inch stroke, taking a heavy cut, absorbed 10°3 
H.P.; when light, it absorbed 2°3 H.P. only. A large 
double-frame planer, with two }-inch cute, absorbed 11 and 
21-6 H.P. empty and loaded. A drill required 2°85 H.P, 
when drilling a 2} hole, and 0°97 when running light. To 
bend steel plate 11/16 een, feet 6 inches long, took 
19°8 H.P. The empty machine required 4°5 H.P. To 

ts —— required 19 H.P., while the empty 
ired 3°5 H.P. 
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Towa v. Country Life, and Electric Tramways as a 
‘Remedy.—There has been some correspondence in the 
Times during the past 10 days on that very interesting topic, 
town versus country life. Several writers, including Mr. 
Emil Garcke, have dwelt upon the desirability of placi 
.the telephone service within the reach of village com- 
munities as one means of preventing the removal of so many 
families into the large towns. But Mr. Garcke draws atten- 
tion more especially to another remedy, viz., “ that of afford- 
ing easy, Lge and frequent means of transit between 
villages and towns, which can now be so well carried out 
under the new Light Railways Act with the aid of ny 
as a motive power, provided our municipal authorities will 
not place so many obstacles in the way.” He proceeds to 
' anathematise the municipalities for the hindrance which 
their own schemes cause to private enterprise. He says :— 


The present tendency to municipalise everything threatens to 
deprive our villages and small towns, which are not populous enough 
to support their own tramways, of the advantages of the improved 
‘means of transit which light electric railways afford, because if the 
tramways and light a within the large boroughs are owned by 
the municipali it will not pay private capitalists to provide 
light railways in the adjacent and Ceereneeee stricts. 
Municipalities cannot very well, for various legal and practical 
reasons, go beyond their boundaries, whereas if the development of 
electrical tramways is left to private enterprise, there would be no 
such obstacles to urban tramways being extended as: light railways 
from one town to another, and in their course passing through inter- 
beeps. | villages, and bringing them into easy and direct communica- 
tion with the towns, and thus very greatly diminish the monotony 
and dulness of village life. The tendency to omg es industries 
is carried too far when municipalities enter upon undertakings which, 
for their wm development, require to be carried beyond the 
municipal boundaries. statement applies equally to the sug- 
gestion made by correspondent to fe villages with a tele- 
phonic service. If the development of the telephone industry is left 

the hands of municipalities, small towns and villages will suffer, 
and if public opinion is against the telephone business remaining in 
the hands of the present company, then State-ownership is, in my 
humble opinion, the only sound solution of that question. If our 
telegraph system and our extensive railway systems had been 
left to the —— to develop, where should we be in regard to 
these services? . ' 


Mr. Garcke’s remarks regarding the impracticability of 
municipal working for intertown tramlines traversing the 
areas of several local authorities touch the fringe of # most 
important question, which will arise for consideration over 
and over — in connection with the development. of 


electric traction in this country. 


Glasgow and its Tramways.—The protracted strife 
which arose over the question of mechanical traction for the 
Glasgow tramways a year or two ago, will be well within the 
memory of our readers. The result of the investigations was 
the adoption of the electric overhead trolley system for the 
Springburn section, and this line is now being constructed 
and equipped. It appears, however, that yet once more the 
whole question of mechanical systems is likely to be re- 
opened, for the Council has just been considering the 
following resolution, moved by Mr. Gray :— 

That as it is desirable that the Corporation and the citizens should, 
before finally settling what tramway motor is to be adopted, have an 
opportunity of considering all other motors, it ba remitted to the 
Tramways Committee to invite those who may desire to submit gas, 
oil, air, or other motors, to submit those offers, and show by experi- 
ment, at such time, place, and on such terms as may be agreed on, so 
that an adequate comparison with the over! motor may be 
obtained. 


Mr. Dickson, who seconded the adoption of this resolution, 
remarked that they should inquire thoroughly into the 
systems of tramway haulage which obtain on the Continent 
and in America before committing themselves to the adoption 
of any particular motor. Dr. Colquhoun moved that the 
matter be remitted to the Tramways Committee. Mr. Paton 
intimated his willingness to agree to this course, and the 
suggestion was unanimously approved. We should have 
thought that Glasgow had collected enough information 
regarding American and Continental systems. It -seems 
sheer waste of time and money, not to speak of the absurdity 
of such @ course, if the Glasgow Corporation re-opens the 
matter before it has had any experience with its Springburn 
trolley-section. Wait and see of what the trolley is capable, 
is our, advice; then at.a later if it, under — 
management, proves a failure—an idea which we can hardl 
entertain for an instant—the merits of other methods may 
be again considered. 


three of his children. 


__ The Late Dr. John Hopkinson.—At a special meeting 
of the Council of the Institution of Electrical Engineers, held 
on August 81st, the following resolution was passed unani- 
mously :—“ That the Council of the Institution of Electrical 
Engineers do hereby place on record this expression of their 
sincere sorrow and ~~ regret for the great and ane 
loss sustained by the Institution through the untimely and 
calamitous death of Dr. John Hopkinson, F.R.S., Past. 
President of the Institution of Electrical Engineers, Major 
Commanding the Oorps of Electrical Engineers, Royal 
Engineers (Volunteers), and Professor of Electrical Engi- 
ing in King’s College, London.” It was further decided 
that, subject to it being consonant with the wishes of the 
family, the members of the Council should attend the funeral 
as representatives of the Institution. Owing to the sudden 
alteration in the arrangements for the interment, however, it 
was impossible for them to out their intention; but 
Prof. Ewing, member of Council, who was in Switzerland at 
the time, was accessible by telegraph, and was therefore able 
officially to represent the Institution, and, in its name, to laya 
wreath of flowers upon the grave of his former colleague, 
Prof. J. A. Ewing, who has been staying with the Hop- 
kingon family in Switzerland, has written to the 7%mes from 
Territet, under date September 2nd, stating the facts of the 
terrible disaster. He explains that the late Dr. Hopkinson 
was not the only expert mountaineer among the party, his 


“eldest daughter being “a rock climber whose powers many 


members of the Alpine Club might well envy,” . while his 
son’s skill was matter of admiring comment among the local 
guides. Prof. Ewing says that the party “ was strong, and 
well accustomed to climb without guides in longer and more 
difficult expeditions.” From examination of the bodies, and 
of the place, it seems that the party were ascending when the 
accident happened; that the son was leading, with the 
younger daughter next on the rope, then Dr. Hopkinson, and 
then the elder, and that one or other of the two in front 
must have been the first to fall. A large stone was found 
lying on the body of the leader. “The rest,” says Prof. 
Ewing, “is conjecture; but it ap in every way pro- 
bable either that the leader was hit by a falling stone, or that 
part of the rock forming one of his ‘ holds’ gave way.” 

At an ordinary meeting of the Manchester City Council 
held on Wednesday last, the Lord Mayor moved a resolution 
of deep sympathy with their revered colleague, Alderman 
Hopkinson, and his family on the calamity which had 
befallen them in the death of Dr. John Hopkinson and 
In seconding, Alderman: Higgin- 
bottom said that not only was Dr. Hopkinson’s death a 
great blow to Manchester, but to the whole country, and 
the electrical industry. Dr. John taught the world 
how to make dynamos. His three-wire system revolu- 
tionised an industry, and in Manchester’s electric lighting 
system they had a monument of his work. 


A Tender Matter.—Mesars. W. Tasker & Sons, Limited, 
electrical engineers, of Coventry, recently quoted along with 
various other firms for the execution of work in connection 
with the lighting of public throughfares for the Coventry 
Corporation, but they have not been treated quite so kindly as 
might be desired. ‘They were informed that their tender had 
not been accepted, and naturally concluded that some other 
firm had secured the contract. They would have thought 
nothing more about the matter if it had not afterwards 
transpired that no tender whatever had been accepted, but a 
fresh set of conditions had been drawn up and two or three 
firms asked to re-tender. Messrs. Tasker quite naturally feel 
that as they paid the deposit in the first instance and their 
tender was considered along with others, they should also 
have been requested to tender on the second occasion. At 
any rate some courteous <genetion should have been forth- 
coming. But we are afraid that, generally speaking, 
tenderers do not receive very much consideration at the 
hands of municipalities. 


Electrician Attacked at Silvertown.—The daily press 
states that an electrician named Forbes White, was set upon 
and rebbed by three men in Drew Street, Silvertown, the 
other night. He ed in pursuit of oneof his assailants 
who turned and shot him in the right thigh, necessitating his 
removal to hospital. The police are stated to have a clue. 
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The Present Status of Aerial Navigation.—In view 
of the recognised limitations of the navigable balloon, 
increased attention has been given of late to flying machines 
proper which are sustained, like birds, by impact upon the 
air, and which promise speeds varying from 60 to 150 miles 
an hour. In this direction t advances have been 
accomplished during the ew years, and men of the 
highest scientific and mechanical ability have given their 
thought, time, and money to experiments. First amongst 
these must be mentioned Prof. Langley, of the Smithsonian 
Institute, who published in 1891 his “ Experiments in 
Aerodynamics,” in which he gave the results of his experi- 
ments with planes, confirmed the empirical formula of 
Dachemin concerning air resistances, and enunciated the 
Jaw that, within certain limits, high speeds through the air 
will be more economical of power than low i These 
labours agree data to searchers in this department of phgsie, 
and made it evident that aviation is not a oe idea. It 
is said that further experiments by Prof. Langley have con- 
firmed his opinion, then exp that better results can be 
obtained with curved surfaces than with planes, and it is to 
be ov that he will also be able to show how equilibrium 
is to be obtained in the air. About the same time (1890) 
Mr. H. 8S. Maxim carried on for himself and quite 
independently experiments in air reactions analogous to those 
of Prof. Langley, and he came to practically the same con- 
clusions concerning them. He then designed, built, and 
developed a steam engine of extraordinary lightness in 
proportion to its energy, so that he demonstrated in 1894 
that he had an engine of 362 horse-power, weighing, with 
its boiler, condenser, and adjuncts, less than 11 lbs. to the 
horse-power, say, as much as the most 

werful locomotives, and less than the relative weight which 
is thought to obtain in the motor arrangements of birds. 
This was applied to an aeroplane, with the result of which 
most of our readers are doubtless familiar. It is to be hoped 


that Mr. Maxim having achieved so much will not let the 


matter rest. We have been much interested in a paper on 
this subject by Octave Chanute in a recent issue of the 
Engineering Magazine. The writer gives a history of the 
advances made in aerial navigation during the past few 
years, pointing out what success has been obtained, as well 
as indicating the mistakes which have been made. We can 
agree with him in his conclusion that those who are seeking 
a solution of the problem of flight should turn their 
thoughts and experiments in the direction of soaring 
flight and seek thus to secure equilibrium and safety 
in the air. In other words, that they should endeavour 
to learn the methods used by those birds who sail, 
that is to say, which possess the power of remaining 
for almost an unlimited period aloft on out-stretched, un- 
flapping wings. Once equilibrium and safety are attained 
in a wind, it will be time enough to add an artificial motor 
to the apparatus. If the aeroplane endowed with automatic 
equilibrium first is developed ° experimenting in the wind, 
methods of adapting motors thereto will be speedily dis- 


covered, and we shall reach a full solution of this problem | 
of transportation through the air, which has been puzzling 


man for over two thousand years. 


Electric Canal Haulage.—An experimental electric 
haulage line is being laid down between Eberswalde and 
Ragos on the Finow Canal by Mesars. Siemens & Halske, of 
Berlin. The boats will be hauled by an electric locomotive 
running on a narrow gauge track on the canal bank. 


Electric Motors in Printing.—The printing presses of 
the Kastern Morning News are now driven by means of 
a 35-H.P. electric motor. 


Order Revoked.—Last Tuesday’s London Gazette con- 
tains a notice to the effect that the Board of Trade have 
revoked the Great Berkhamsted and Northchurch electric 
lighting order, 1896. . 


Appointment.—Mr. J. G. Griffin, of the Great Eastern 
Railway Electric Lighting Station, Shoreditch, has been 
a "one electrical engineer to the Llandudno Dis- 

ict Council. 


“Medical 


Réatgen Rays in the Soudan.—The daily press says 
that for the recent campaign two sets of Réntgen ray appa- 
ratus were provided. One of these, which was to be taken 
up the Nile by Major Battersby and be established at Abadieh. 
Considerable difficulty, and the greatest care had to be exer- 
cised to get the apparatus to the hospital in good order. At 
Korosko the temperature was between 115° and 120°, but by 
dint of keeping the covers of the apparatus damp, it was got 
to its destination in good order, and, to the great relief of 
everybody concerned, was found to work well. Major Battsrsby 
bas,the assistance of Sergeant-Major Bruce, Royal Army 
Corps, who has made himself an expert in the 
—a of the necessary complicated apparatus. This 
will be the main depét for Réntgen ray work, but Lieut. 
Huddlestone, R.A.M.C., has taken a onal outfit with 6-inch 
coil to the front. i 

At the request of the Times, Mr. John Le Couteur, the 
well-known expert, of 16, Brook Street, Grosvenor Square, 
left on Monday for Egypt with the Réntgen ray apparatus, 
to meet Col. Rhodes, who is on his way from the Atbara to 
Cairo. Mr. Le Couteur will place his services primarily at 
the — of Ool. Rhodes, and subsequently of others if 


requi 


A Large Gas Engine.—The Westinghouse Company, of 
Pittsburg, Pa., have recently constructed a engine of 
650 B.H.P., with three cylinders of 25 inches diameter and 30 
inches stroke. It runs at 145 revolutions per minute, and 
produces a brake H.P. for 10 cubic feet of natural gas, which 
1s mixed with about 11 times its volume of air, and exploded 
electrically on the regulated charge system. The engine uses. 
13 lbs. of water per H.P.-hour for cylinder cooling, or more 
than the best steam engines require as feed water. 


Coke for Steam Raising.—According to.a report by a 
U.S. Consul in Germany, coke is much used, in stationary 
steam plants where smoke is an objection. in 1894 about 
7,900,000 tons of coke were thus used in Germany, an in- 
crease of 11 per cent. upon the previous year’s consumption. 


Fatality at Brisbane—An Australian correspondent 
informs us that an employé of the Brisbane Electric Tram- 
way Company was killed recently while doing repairs to a 
trolley wire. He brought his head in contact with the 

wire, which, we are informed, was put to earth instead 

of being fixed on insulators, and the current therefore passed 

through the. man’s body. Whether the shock from the 

current or the fall to the ground was responsible for the 

man’s death does not seem clear, but it is stated that the 

— . suing the company for damages for the loss of her 
usband. 


Appointments Vacant,—A junior demonstrator and 
lecture assistant is required at once for the Pender Electrical 
Laboratory, University College, Gower Street,:-W.C. See 
this week’s “ Official Notices ” for particulars. 

The Barrow-in-Farness Electric Lighting Committee want 
an engineer-in-charge at £90 a year. See our “ Official 
Notices.” 

The Aberdeen Corporation want an assistant electfical 
— their electricity works, See our “ Official Notices” 

week, 


The Post Office and Motor Vans.—There is no truth 
whatever in the statement made in the daily press 
that the engineer-in-chief’s department of the General 
Post Office is busily engaged considering tenders 
for the supply of motors to bs used in connection 
with the postal service. The Post Office has been 
experimenting with motor mail vans, and several-.are 
actually running experimentally at the present time. The 
matter is still quite in the experimental stage. _ 


Geneva Electricity Works Burned Down.—As we go 
to press, it is stated that the electricity works of the city of 
Geneva, situated on the Rhone, near Chevres, have been 
burned down. The transmission of current for power and 
lighting has ceased. It seems that the fire commenced in 
connection with the switchboard, 
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NEW COMPANIES REGISTERED. 


Farley Cartman Company, Limited (58,674).—This 
company was meaiteereh on August 29th, with a capital of £20,000 in 
£1 sbares, to enter into an agreement with Cecil O. Webb, and to 
manufacture, repair, and deal in machinery, engines, boilers, electric 
plant, electric light, electricity for traction, motive, and other pur- 
poses, automotor cars, catriages, vans, vehicles, &c. The subscribers 
(with one share each) are :—W. J. Cooling, 192, Oval Road, Croydon, 
clerk; H. G: Webb, 16, West Chislehurst Park, ‘S.E., merchant; 
T. H. Griffiths, 138, Brixton Hill, 8.W., accountant; W. R. Easton, 
22, Devonshire Road, §.W., accountant ; H. K. Roading, 16, Westland 
Road, Catford, clerk; M. Heys, The Priory, Beulah Hill, 8.E., clerk; 
B. k top 16, St. Helen’s Place, E.C., solicitor. Table “A” mainly 
applies. 


Edison-Gower-Bell Telephone Company of Europe, 
Limited (58,716) —This company was registered on September 1st, 
with a capital of £75,000 in 2s. 6d. shares (of which 113,600 are pre- 
ference shares), to enter into agreements with a company of the same 
name and “The Consolidated Telephone Construction and Manufac- 
turing Company, Limited,” to carry on the business of a telephone 
and telegraph company, and to construct, maintain, and deal in tele- 
phones, cables, wires, lines, electric machinery, stations, exc 
and offices. The subscribers (with one share each) are:—Si 
Alexander Armstrong, The Elms, Sutton Bonnington, retired; Charles 
L. W. FitzGerald, Winterton Hall, Hythe, Southampton, gentleman ; 
Henry Grewing, 26, Queen Anne’s Gate, S.W., gentleman; Richard 
Rodgers, 186, Shaftesbury Avenue, W.C., secretary; William J. M. 
Menzies, Hampfield, Alperton, Middlesex, manager; Theophilus W. 
Taunton, Freelands, Woodlands Road, Ilford, accountant ; and Percy 
K. Wilson, 186, Shaftesbury Avenue, W.C., clerk. The first directors 


(to number not less than three nor more than four) are Sir Alexander . 


Armstrong, K.C.B.; Arthur H. Baker, Charles L. W. FitzGerald, and 
Henry Grewing; remuneration as fixed by the company. Registered 
office, 186, Shaftesbury Avenue, W.C. 


Société Internationale de Construction d’Auto- 
mobiles, Limited  (58,720).—This company was registered on 


September Ist, with a capital of £50,000 in 11,250 ordinary shares of 


£4 each and 5,000 founders’ shares of £1 each, to acquire any patents 
and rights relating to motors, motor carriages, cycles, and other 
vehicles, to enter into an agreement, dated July 11th, with “Tauzin 
et Cie.,” and to carry on the business of motor and carriage builders, 
mechanical and electrical engineers, metal founders, wheelwrights, 
blacksmiths, &. The subscribers (with one share each) are :— 
W. Beet, 2, St. George’s Terrace, Regent’s Park, N.W., director; 
R. J. Jenrer, 13, Maddox Street, Regent Street, W., retired major; 
J. Crewe, 61, Ickburgh Road, Clapton, surveyor; C. T. H. Bennett, 6, 
Alberton Road, Stoke Newington, engineer; H. Reed, 6, Great 
Winchester Street, E.C., secretary ; R. Wolfenden, 29, Lincoln’s Inn 
Fields, W.C., solicitor, W. T. Booten, 78, Bisho te Street, E.C., 
licensed victualler. The number of directors and the names of the 
first are to be determined by the subscribers. Remuneration as 
fixed by the company. 


Lyen’s Patent Electric Refrigerator Syndicate, 
Limited (8,986).—This company was registered at Edinburgh on 
August 30th, with a capital of £1,600 in £1 shares, to carry on the 
business of electrical eers, manufacturers. of and dealers in 
refrigerating apparatus, electrical heating ‘apparatus, &c. The sub- 
scribers (with one share each) are:—John tyre, 175, Hope 
Street, Giasgow, writer; Henry Lyon, 38, Whitevale Street, Glasgow, 
electrical engineer; James Gray, 5, Allan Street, Glasgow, elec- 
trical engineer; William Webster, 45, West Nile Street, Glasgow, 
secretaay; John Paton, 98, West George Street, stockbroker; J. 
Talbot Orosbir, Scotstown House, Glasgow, engineer; and John 
Donald, 38, Mordaunt Street, Glasgow, traveller. The number of 
directors is not to be less than three; the first are John Macintyre, 
James Gray and Henry Lyon; qualification, £5; remuneration as 
fixed by the company. 


— 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Tyer & Co., Limited (56,760).— This company’s 
statutory return was filed on July 21st, when 22,007 shares were 
taken up out of a capital of £25,000 in £1 shares. 20,000 shares are 
considered as paid, and £1 per share has been called on the others. 
£2,000 has been paid, and £7 has yet to be sent in. 


Macartney, McElroy & Co., Limited (57,101).—This. 
company’s statutory return was filed on July 27th, when 304 shares 
were taken up out of a capital of £12,000 in £10 shares. 20 shares 
are considered as paid, and £2,840 has been received on the others. 


CITY NOTES. 


The Brush Electrical Engineering Company, Limited. 


Tae ninth annual re to be presented to the shareholders at the 
general meeting of the company to be held at Cannon Street Hotel, 


London, E.O., on Monday, September 12th, 1898, at 12 o'clock noon, 
After ucting maintenance, charges, 
interest on debenture stock, and interim dividend on preference 
shares for the half-year ended December 3lst last, there. remains a 
balance of net profit of £21,538 10s. 2d. The directors recommend 
that this sum be applied as follows :— : 


To Dividend at the rate of 6 per cent. on preference <£ 43. d. 
shares for half-year ended June 30th, making 
5,400 0 0 
shares for the 
» Workmen’s Compensation Act insurance fond |... a 0 0 


6 per cent. paid for the year sn ay at 
» Dividend at the rate of 3 per cent. on ordinary tas 
year eee eee ‘ace 0 
Bonus payable to émployés under profit sharing 
rve fund 0 0 
» Balance car 3,118 10 2 


£21,538 10 2 


The results of the year’s working show a steady a in the 
company’s business: The increasing development of electric traction 
and electrical power distribution in Great Britain should have favour- 
able consequences for the industry. Of the redeemable second 
debenture stock, £26,770 has been redeemed during the year, leaving 
a sum: of £50,000 ee expenditure to the extent 
of £21,693 8s. 10d. has been during the year on extensions 
of buildings and plant at Loughborough, .and additional freehold 
land adjoining the works has been purchased to afford facilities for 
the development of the company’s manufacturing operations. 
Further extensions of the works ate now in progréss which will 
entail additional capital expenditure during the current'year. In 
the present uncertainty attending the effect of the Workmen’s Com- 
pensation Act passed last session, the directors have set aside the 
sum of £1,000 out of the profits of the year to form an insurance 
fund, tojwhich regular addition, proportional to wages paid, is being 
made. The rates at present demanded by the leading insurance com- 
panies appear to the board unduly heavy in the light of the.com- 
pany’s|very small accident record in past. years. During the year 
numerous important contracts had been executed, involving the 
manufacture of engines, | pero ee and motors for electric lighting 
and traction purposes, and rolling stock for a number of electric and 
other tramway and railway lines at home and abroad. The result 
of the year’s trading enables a further sum of £1,620 to be paid to 
the company’s employés under the profit-sharing scheme, which, in 
the opinion of the di rs, continues to beneficially in the 
company’s interests. Mr. Arthur Ayres and Mr. Edward Woods are 
the directors who retire by rotation, and being eligible, offer them- 
selves for re-election. 


Stock Exchange Notice.—Application has been made 


to the Stock Exchange Committee to appoint a special day 
in :—Willans & Robinson, Limited—Further issue of 3,000 
shares of £1 each, fully paid, Nos. 27,001 to 30,000, and 3,000 6 per 
cent. cumulative preference shares of £1 each, fully paid, Nos. 57,001 
to 60,000. 


Babcock & Wilcox, Limited.—The directors recom- 
mend a dividend for the half-year ended June 30th of 25s. per share, 
free of tax, on the ordinary shares. 


Commercial Cable Company.—The board of the Com- 
mercial Cable Company announces the usual quarterly dividend of 
12 per cent. on the capital stock. 


Callender’s Cable and Construction Company.—The 
certificates for the new preference shares are now ready to be ex- 
changed against banker’s receipts. 


TRAFFIC RECEIPTS. 


The Bristol Tramways and Company, Limited.—The receipts for the 

week ending Seprember 2nd, 1608, were £5181 8s, 
1897, £2,548 10s. 1d.; increase, £637 13s, 0d. 

The City and South London Railway Company.—The receipts for the week end- 
4th, 1898, were en September 5th, 1897, 
£875; increase, £41; total ee for half-year, £9,612; corresponding 
period, 1897, £9,028; increase, £584. 

The Dover Corporation Electric Tramways.—The receipts for the week 
en September 8rd, 1898, were £248 0s, 104.; total receipts to September 
8rd, £5,820 4s, 8d, 


50, corresponding w last year aggregate 0,303 

Os. aggregate to-date last year, £7,762 198 11d.; increase to date, 
£2,540 Os. 5d.; mileage open, 8 miles, against 8 miles last year. 

The Liverpool Overhead Railway Company.—The receipts for the week ending 
September 4th, 1898, amounted to £1,617; corresponding week last year, 
£1,882 ; increase, £235, 

The Western and Brazilian Telegraph Comgony, Limited.—The receipts for 


the week ending September 2nd, 1898, after Seager lq cent, of the 
gross pre aed payable to the London Platino- Pelegraph Com- 
pany, were 62,857. 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COM PANIES. 


| Stock } Closing | Closing 
NAME. lon Of | otation, | Quotation, 
Josue, ‘ga the last three years. | Sisk, [September seer 
1895. | 1:96. | 1697. | ot Lowest. 
137,400) African Direct Telegraph, 4 % Debs. | 100] | (100 —104 [100 —104 | 101 || 1004 
25,000 Amazon Telegraph, shares ... 6— 7 
125,000 Do. do. 5 % Debs. Red. . wes tes | 92 — 95 92 — 95 
923,9601 Anglo-American Telegraph (Stock/£2 188) 3 & 64 — 67 64 — 67 
3,038,0201 6% Pref. (Stock £4 18825 6 11541165 [1154-1165 | 116} | 11532 
3,038,0201 Delerred... | | 16 | 16 — 16h | 1534 
,000 Brasilien Submarine Telegraph 7%|7% | 153— 163 | 153— 16 | 16 | 
75,0001 Do. do. Debs. 2nd series, 1906 ... | 100 | 5 (111 —115 
44,000 | Chili Telephone, Nos. 1 to 4 4 3} 
10,000,000$] Commercial Cable . ($100 | 7 8 8 180 —190 —190 
918,2971 Do. do. Sterling 500. year ‘4 % Deb. Stock Red. |Stock| ... |105 —107 |105 —107 106} | 1054 
224,850 | Consolidated Telephone Construction and wesseticaneis 10/- | 14 2 pee pa — 
16,000 | Cuba a” 8 7 8 — 95 94 | 8% 
6,000 1¢ dee 10 10 10 % | 15 — 16 15 — 16 16} 
12,931 Direct’ Spanish 5/4 4 4 4— 4— 5 
6,000 0. y, Cum. Pref. 5 |10 10 10 10 — ll 10 — ll . 
30,0002 De, ae rn Debs., Nos. 1 to 6,000 . 50 | 44% | 44% | 44% (102 —105% |102 —105% 
60,7101| Direct United States Cable... eee | 20 | 23% | 28 | 2 114— 12 
120,000 | Direct West India Cable, 44 % Reg. “Deb. | 100—103 —103 
400,000 | Eastern Telegraph, Nos. 1 to 400,000 10 | 6% | 64% | 7 % | 179#— 183 | 177— 18} | 18 
1,295,000 Do. 34% Pref. Stock tee |L03 —106 —106 106 | 1044 
89, Do. 5 % Debs., repayable August, 1899... | 100 | 5 5 5 100 —103 {100 —103 sas as 
1,302,615 Do. 4 % Mort. Deb. Stock Red. ... (Stock) 4 4 124 —i28 (124 —128 
250,000 and China Telegraph 10|7 7 174— 18 174— 18 17} 
° ‘0 5 us. Gov. Sub.) Deb., 1900, red. ann. oe = ! 
25,2001 10 |5%|5%|5%/|99—103 | 99 —108 ; 
100,5001 Do. do. Bearer, 1,050—3,975, 4,827—6,400 | 100 | 5 5 4 5 100 —103 {100 —103 . see 
820,0001 Do. 4% Deb. Stock .. . |Stock) 4 4 4 123 |123 —127 
astern and South African Telegraph, 5% Mort. Deb., eee 
35,1008 1900 red. ann. drgs., Reg. Nos. 1 to 2,343 100|5 % | 5 % 
46,5v01 Do. do. do. to bearer, 2,344 to 5,500 | 100 | 5 5 ... {LOO —103 [100 —103 
300,0001 = 4% Mort. Debs., Nos. 1 to 3,000, red. 1909 | 100 | 4 4 « {102 —105 102 —105 
200, 0007 Do. 4% Reg. Mt. Debs. Sub. 1—8,000 | 25 | 4 4 —107% |104 —107% |... 
180,227 | Globe Telegraph and Trust... we | 10] 43 44 44 12 — 124 | 12 — 124 123%, 124 
180,042 Do. do. 6% Pref. «| 10/6%/6%| 6 % | 173 | 162-17} | ... | ... 
150,000 | Great Northern Telegraph, of Copenhagen... ie, , an) Se 10 10 29 — 30 29 — 30 29} | 29 
160,0001 Do. do. do. 5% Debs. ... | 100 5 5 5 103 —106 {101 —104xd.) ... 
,000 Holitax Bermuda Cable, 44% 1st. Mt. Dbs., w'n. 1-1 1200, rd. 100 —104 —104 
17,000 | Indo-European Telegraph __... 5a: 25 |10 10 10 51 — 54 51 —54 52 ee 
100,000/) London Platino-Brazilian Telegraph, 6 % Debs. ... | 100 6 6 6 110 =/110 —113xd.| ... 
,000 | Montevideo Telephone, 6 % Pref., Nos. 1 to 28,000 sis 5|4 4 cl 24— 23 23 ae ‘ 
484,597 | National Telephone, 1 to 484,597 5 | 53 54 6 54 53 5B 
15,000 Do. 6 Cum. 1st Pref. tas * 10 | 6 6 6 14 — 16 14 — 16 14 Ace 
15,000 Do. 6 % Cum. 2nd Pref. .. 10 | 6 6 6 15 — 17 14 — 16 14 “Ee 
250,000 5 % Non-cum. 8rd Pref., 1 to "250, 000 5 5 53 53— 68 5 53 
1,329,4711 34 % Deb. Stock Red. Stock) 34 34 34 100—105 100 —105 103; 1024 
171,504 | Oriental ‘Telephone and Elec., Nos. 1 to 171,504, fully paid 1/5 5 5 — — ; 
100,000/) Pacific and European Tel., 4 % Guar. Debs., 1 to 1,000... | 100 | 4 4 4 105 —108 (105 —108 or . 
11,839 | Reuter’s ... | 5 5 8 — 8— 9 
3,381 | Submarine Cables Trust |Cert.| ... —141 /|186 —141 
,000 | United Plate Telephone 5 | 4 5%16%) 
146,7331 5% Debs. (Stock) 5 —106 (103 —106 
15,609 | West African Telegraph 501 to 23,109... nil | nil 44 44 
213,4001 Debs. 100 | 5 5 %|5 % |100 —103 | 99 —102xd.| 1003 | 100} 
,008 | West of 1—30, 000 and. 53, 001—53, 008 + #? 
150,000 Do. do. 4% Debs.,1—1 500 gua. by Braz. Sub. Tel. | 100 |... —107 {104 —107 106 
,269 | Western and Brazilian Telegraph 2 84% | 123— 123 | 12}— 123 123 
83,129 Do. do. do. 5 % Pref. Ord.... =... 74| 5 5 5 g 8 — 8 — 
33,129 Do. do. do. Def. Ord. ea 74) 1 ni A 4— 4— 
389,521 Do. do. do. 4 Deb. Stock Red. [Stock ... ees —110 |107 —110 1084 | 108} 
88,321 | West India and Panama Telegraph . ico |} 1 2 1— i} 
,563 Do. do. do. Cum. 1st Pref. 6 6 9— 9 93— 92 98 
4,669 Do. do. do. Cum. 2nd Pref. . 10 | 6 6 6 6— 8 6— 8 see 
80,0001 Do. do. do. 5% oe Nos. 1-to 1 800 100 | 5 5 5 105 —108 /|105 —108 ee eee 
1,163,000$| Western Union of U.S. Telegraph 7 te 1st Mort. Bonds |$1000| 7 7 7 105 —110 105 —110 ad 
160,1001 Do. do. Ster. Bonds 100 | 6 6 6 100 —105 98 —103 xd ase 
ELECTRICITY SUPPLY COMPANIES. 
30, | Charing Cross and Strand Supply —18 12 — 13 
20,000 | Do. do. do. do. 44% Cu um. Pref. 6— 64 6— 64 
26,000 |*Chelsea Electricity Supply, Ord., Nos. 1 to 10,277... 5/5 5 6 — 84— 94 
60,000 Do. do. 44 % Deb. Stock Red.... |Stock| 44% | 44% | 44% [118 —115 [113 —115 
50,000 | City . London Electric lighting, Ord. 40,001—90,000 ... | 10/5 7 10 244— 254 | 244— 254 254 
10,000 Do. Certs. Nos. 90,001 to 100,000 £5 ise | 24 — 25 24 — 
40,000 Do. Cum. Pref., 1 to 40,000 ... 10 | 6 & 6%/|6 164— 174 | 164— 174 
400,000 Do. 5 Deb. Stock, "Scrip. (iss. at £115) ‘all paid si LO 5 5 125 — 130 |125 —130 ies ae 
80,000 | County of Lond. & Brush Prov. Elec. Ltg., Ord. 1—80,000 | 10; nil nil nil | 13 — 14 13 — 14 133 | 133 
10,000 Do. do. do. Nos. 80,001 to 40,000 £6 paid. | 10/ ... 
20,000} Do. do. do. 6 % Pref., 40,001—60,000 |14—15 14} 
17,400 | Edmundsons Elec. Corp., Ord. Shares 1—17,400 5— 54 5 — 
10,000 | House-to-House Electric Light Supply, Ord., 101 to 10, 100 St wen (a 9 — 10 9 — 10 
10,000 Do. do. ‘Cum. Pref. . 7 7 1 1 
62,400 |*Metropolitan Electric Supply, 101 to 62,500 | 174 | 174 | 178 | 162 
220,0007 Do. 44% First Mortgage Debenture Stock | ... 44 44 44% |116 —120 /|116 —120 
6,452 | Notting Hill Electric Lighting 10 | 2 4 6 15 — 16 15 — 16 
31,980 |*St. James’s and Pall Mall Electric Light, Ord. 5 | 72% |104% (144 17 — 18 17 — 18 1744) 173 
20,000 do. Pref., 20,081. to 40,080 6|7 7 9 — 10 9— 10 
50,000 do. Deb. ‘Stock [Stock] ... 106 —108 106-1068 | ... | 
43,341 | South Lenton Electricity Ord., £2 paid’. 3— 3} 23— 34 3 
79,900 | Westminster Electric Supply, Ord., 101 to $0,000... | 6/7%/9%(12%/|16—17 |16—17 || 164/ ... 
* to Founder’s Shares. + Quotations on Stock E. 
Unless otherwise stated all shares are full in deferred being weed capita 
Dividends fare or Jar conning ofthe of one year and 
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SHARE LIST OF ELECTRICAL COMPANIES—Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


| 
| Stock Business done 
Present NAME. or |- Dividends for ee Coes during week 
Issue. the last three years. = Bist. qth. sep ened 
1895. | 1896. | 1897. Highest. Lowest 
10,000 Do. doo 6% Cum. Pref. 30, 001—40, 000°} 10 13 14 13 — 14 
’ (issued at £2 10s. prem. all pd.) $5 
90,000 | Brush Elecl. Enging., Ord., 1 to 90,000 3) 2h nil nil 1j— 2% 1gj— 133 
90,000 Do. do. Non-cum. 6% Pref., 1 to 90,000 2| 3 nil 4%| 22 2 ... 
125,0001 Do. do. Perp. Deb. Stock [Stock] ... |1L07 —111 xd/107 —111 xd 
50,000 Do. do. 2nd Deb. Stock Red. ... |Stock, ... ses .» | 102—105 (102 —105 fee 
19,894 Central London Railway, On. Shares 10} 10} 10} 
129,179 do. do. £6 paid ... 10) .. | | | | 6h 
59,254 De. do. Pref. | 1? 1}— 1? 14 
67,680 Do. do. Def. do. £5 paid | 44— 43 4} 
630,0001| City and South London Railway... Stock] 15,%! 145%! 14%| 70 — 72 70 — 72 714 
22,500 | Do. do. Ord. shares, Nos. 1 to 22, 500 £3 pd. 23— 3} 3} 
32,098 | Crompton & Co., Nos. 1 to 32,098... 2} 1g— 2} 
82.850 Do. 5% Ast Mort. Reg. Debs., 1 to 743 of } 89 94 89 94 
£100, and 901 to 1,070 of £50 Red. re 
99,261 | Edison & Swan Utd. El. shares, £3 pd.1 to 99,261 5| 5 54 6 %| 2— 23 2}— 23 
17,139 Do. do. 0. Space Shares, 01—017,139 5 | 5 54 6% 4— 5 4— 
194,023 Do. do. 4% Deb. Stock Red. ... | 100... .. —103 (101 —103 
110,000 | Electric Construction, 1 to 110,000 ... 6% 6% 2 | 2 
16,343 Do. do. 7 % Cum. Pref., 1 to 16,348... 2/7 7 7 23— 3} 23— 3} 
111,100 Do. do. 4% Perp. Ist Mort. Deb. Stock ... |Stock| _... |L05 —107 —107 
91,196 | Elmore’s Patent Copper Depositing, 1 to 70,000 ... § 8 
67,275 | Elmore’s Wire Manufacturing, 1 to 69,385, issued at 1 pm. 4 
9,6001| Greenwood & Batley, 7 % Cum. Pref., 1 to 9,600 ° ao oe 7 fl 10 — 12 10 — 12 
12,500 | Henley’s (W. Telegraph Works, Ora. 28 10 12 204— 214xd) 21}xd 
3, Do. do, Pref. 7 18 — 19 xd) 18 — 19 xd 
50,000 Do. do. do. 44 Mort. Deb. Stock... |Stock 4h 44 44%/110 —115 xd110 —115 xd)... ss 
50,000 India-Rubber, rng Percha and Telegraph Works soar | 20: | 30 10 10 %| 22 — 23 22 — 23 22? | 22,5, 
300,000 Do. do. 4% 1st Mort. Debs. | 100... —106 —106 
37,500 + Liverpool Overhead Railway, Ord. ... lu | 2% 23 34%| 103— 104 | 10 — 10} 
10,000 |f Do. Pref., £10 paid 5 5 154— 16 154— 16 
87,350 Telegraph hintaan and Maintenance ... 12 | 15 15 15 37 — 41 38 — 43 41 | 
150,000 Do. do. do. 5% red. 1899 5%] 5 5 %|100 —103 100 —103 
540,0001 Waterloo and City Railway, Ord. Stock ... 100 | ... .. (126 —131 126 —131 131 | 180} 
+ Qudfations on ea Stock Exchange. t ‘Giles otherwise stated all shares are fully paid. 
Dividends marked § are for 8 year consisting of the latter part of one year and the first part of the next. 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
*Birmingham Electric Supply, Ordinary £5 (fully paid) 10}. London Electric Supply Corporation, £5 Ordinary, 3}—4. 
British Aluminium, Ordinary, 10}—114 ; 7 % Pref., 12—13. National Electric Free Wiring, 10s. paid, §—4. 
House-to-House, 44% Debentures of £100, 105—108. *T. Parker, £10 (fully paid), 134. 
Kensington and Knightsbridge Electric Lighting, Ordinary ae Yorkshire House-to-House Electricity, £5 Ordinary Shares fully 
£5 (fully paid) 14—15; Ist Preference Cumulative 6%, £5 paid, 8—8}. Dividend for 1896—6%. 


(fully paid), 8—84. Debentures, 105—108. Dividend, 1897, 
on Ordinary Shares 10%. 
* From Birmingham Share List. oes rate of discount 24 per cent. (June 30th, 1008). 


MARKET QUOTATIONS, ‘Wednesday, September 7th. 


CHEMICALS, &c. This week. | Last week, ‘increase or | METALS, &c. | This week. Last week, Pees 
a Acid, Hydrochloric per cwt, 5/- 5/- | 6 Aluminium Wire, in ton lots.. per ton £224 
a , Nitric as +. per cwt. | 22/- 22/- | on | 6b Sheet, in ton lots.. per ton £191 | £191 
a , Oxalic. ee -. per cwt. 82/- 82/- j oe | e¢ Brass (rolled metal 2" to 12”) basis per lb. E | d. | 
6 Sulphuric per cwt. 5/6 5/6 oe » ube (brazed) .. per Ib. | | d. | 
a Ammoniac, Sal .. perton | 87/- | Wire, basis per lb. | 
Ammonia, Muriate (grey) per ton £19 £19 we Ebonite Rod we perlb. B/- 
+. per ton £26 £26 j Sheet .. per lb. | 5/- 5/- 
Bleachin; powder perton, £615 £615 g Copper Bars per ton 15 £61 15 
a — eof Carbon .. per ton | £15 £15 g9 » (basis price) perlb, | Tad. 
a Bora on perton | £14 £14 » Sheet +. per ton eat 15 £6115 
a (90 +. per gal. | 7/- | g Rod perton| £6.15 £6115 
a » (50/90 °/,) per gal. 5/6 n German Silver Wire perlb, 1/6 1/6 
a Copper Sulphate per ton £16 10 £16 10 | h Gutta-percha, fine so), 60 ES 5/6 5/3 3d. inc. 
a Lead, Nitrate perton | £23 10s £2310s. | h India-rubber, Para fine perlb, forw'rd 4/4 
» White Sugar os perton £30 10s. £3010s. «Iron, Charcoal Sheets .. per ton | £18 
» Peroxide .. -_ +» per ton | £27 10s £2710s, | “8 t , Pig (Cleveland warrants) per ton | | 430 42/9 
Methylated Spirit per gal. 2/9 2/9 oe Forgings, per ton | From £11 | From £11 
a Solvent at | Scrap, heavy per ton | 45/- 45/- 
per gal. | 5/6 5/6 No.8. perton £815 £8 15 
a Potash, Bichromate, i in casks. per lb. Bid. 4d. | 4d. dec. Lead, English Ingot .. per ton | £13 £13 
» Caustic (75/80 per ton | 24 £24 | » Sheet... perton | £18176 £13176 
»  Bisuiphate ‘ per ton £385 £35 Mica per lb, | 5/6 5/6 
a @ Shellac per cwt. 65/- | m Manganin Wire No. 28. per lb. | 8/- 8/- 
a Sulphate of ‘Magnesia .. .. per ton £410 £410 = g Mercury .. .. per bottle, £712 £712 
a rg Sublimed Flowers .. per ton £610 £610 as o Platinum .. +. peroz, £2 16 £216 
” perton,; 4510 £6510 oe i Steel, Magnet, ‘according to 
Lum per ton | £5 £5 description .. perton £15 | to £40 
Soda, Caustic Fwhite 70°) per ton | £815 | £8165 i Steel, in bars we | £58 
a Crystals +» per ton | £3 | £8 g Tin, block . per ton | £76 10 £75 £1 10s. dec. 
an Seen, casks +. perlb. | 8d. | 33d. 4d. dec. 9 5s foil r Ib. 1/2 1/2 ae 
| | Yarns, Cotton, Single 10ib, bundles pr 1b. 
| ji. » Flax, 6or 8 lea perlb, 
ji  » Hemp,8ply 10 Ibs. perib. oe 
| » Russian, 10lbs. per lb. 44d. 44d. 
J Jute, 180 Ibs. rove per ton £11 £il 
| j Manila, 24 thread .. per ton £31 £31 
| k Zine, — 
brand) per ton £25 £25 ee 
a Quotations supplied by Messrs. G. Boor & Co. ¢ Quotations supplied i eee mg & Lowe. 
b ” . » The British Aluminium Co., Ltd. j ” ” Henry C., Yeo & Co. 
c ” ” » Messrs. Thos. Bolton & Sons. k ” ” ” » Morris Ashby, Limited, 
d % ” ” l ” ” ” ” ders, e & Co. 
é » ” ” m ” ” ” ” WT. Glover & Co., Ltd. 
” ” » The India- G.-P.,and Teleg. Works Co. Ltd n iston ns. 
4 ” ” » Messrs, James & Shakspeare, ° ” ” ” » Johnson Matthey & Co, 
” » Jackson & Till, 
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RECENT DEVELOPMENTS IN THE APPLI- 
CATIONS OF STORAGE BATTERIES.* 


By JOSEPH APPLETON. 


(Concluded from page 354.) 


Ler us follow a set of batteries through the charging operation. It 
is first placed on the charging table and connected to the lower pres- 
sure, waich will allow the proper charging current to pass into the 
battery. As this charges its voltage rises, and the current decreases. 
When it drops to the point at which the indicator is set, the lamp is 
lighted, and the switchboard operator knows that it is time to switch 
the battery on the higher ’bus. This being done, the current is in- 
creased by the higher voltage, and the signal-lamp is cut out until the 
current drops again, and so the operation proceeds. If it is desired 
to charge the battery quickly, it is only necessary to connect it at 
once to one of the highez ’busses. 

This system of charging is the most efficient that could be adopted, 
for if the battery is switched on the full voltage, it charges very 
rapidly at first, and the current falls to almost zero when the battery 
is fully charged. There is no objection to charging in the latter way, 
as far as the battery is concerned, but in a large plant lik: this it 
would not be so convenient or economical as if the charging current 
were regulated. 

The apparatus for handling the batteries—taking them out of the 
vehicle and placing them on the charging tables—is very ingenious, 
and enables one man to handle the entire outfit. An overhead 
traveller runs the entire length of the charging tables, and from this 
traveller are suspended eight lifting clutches, or arms—one for each 
row of tables. In front of the charging tables there is a travelling 
conveyer, which will carry any battery deposited upon it in a direc- 
tion at right angles to the battery tables. This is used for bringing 
the batteries to a position opposite the vehicles when they are brought 
in for a new battery. In front of the conveyers are two hydraulic 
floating platforms, on which the vehicles rest. The traveller, lifting 
clutches, conveyer, and hydraulic platforms are all controlled by one 
man from a small platform suspended underneath the traveller. 

The modus cperandi is as follows: A vehicle comes in to change 
its battery ; it backs on to one of the platforms, a clearance of 14 
inches in width being allowed for the driver to steer in. The operator 
on the platform centres the platform immediately opposite an empty 
section of the conveyer. A grappler runs out aud withdraws the 
empty battery on to the conveyer. The conveyer is then moved one 
section, so that a full battery is placed opposite the vehicle, the 
grappler pushing it into position in the vehicle. The contacts are 

e, in the vehicle, by springs rubbing against the side of the box. 
The empty battery is now carried away by one of the lifting clutches, 
and deposited on the charging table, a full one being brought back to 
the conveyer for the next vehicle which comes in. The entire o 
tion of changing will take less than two minutes, a shorter time than 
is usually occupied in changing horses, and with much less labour. 
In addition to this apparatus, there are two electric elevators for 
raising the vehicles to the storage floor when they come in at night, 
and have been washed. 

There is a complete testing room for making tests of motors, 
batteries, gearing, &c., while on the vehicle, so that the proper 
standard of efficiency is maintained; also machine shop, painting 
shop, &c.—in fact, nothing has been omitted which would render the 
—. 

To addition to these c ing arrangements, the Edison Company 
will provide charging plugs in the street, all over the city, so that, if 
necessary, cab can pull up alongside a charging plug and fill up. 
These charging plugs will be somewhat similar in appearance to the 
ordinary street hydrant, 

The Pope Manufacturing Company, the well-known makers of the 
Columbia bicycle, have taken up the manufacture of electric vehicles. 
Their vast manufacturing experience and exceptional facilities for 
making tubular frames, wire wheels, and pneumatic tyres render this 
company specially fitted for turning out the highest class of vehicles, 
both from an engineering and commercial standpoint. Its attention 
has been given to vehicles for private use rather than public operation 

e Fischer Electric Equipment Company, of Chicago, is pre- 
paring to operate in that city vehicles of all ecbeiieee, The Pd 

carriage bu , using the i esign of carriage, with as 
little alteration as possible. Experience leads it to recommend two 
motors, thus doing away with ce gear, and to the use of wood 
wheels in preference to wire wheels, and solid rubber tires in pre- 
ference to pneumatic ones. It is claimed that pneumatic tires take 
20 to ‘60 per cent. more power for the same load than solid tires, 
besides dep: far more rapidly. It is proposed to do the 
c with the battery in —— assuming that the public 
vehicles will have ample time during the day to charge from the 
street plug, and to adopt a prepayment system for this charging, the 
man putting into the switching apparatus on the charging plug a 
certain amount of money, and getting in return a definite quantity of 
electrical energy. 

The Riker Electric Motor Company is also building electric vehicles. 
Some of them have been in service for some considerable time, the 
Victoria having made 3,000 miles, and the four-passenger trap 1,200 


The electric motor vehicle must of necessity contain mechanical 
ers’ Club of Philadelphia, 


* Abstract of paper read before the 
June 4th, 1898. 


and electric apparatus, which, in order to be maintained in —— 
working order and the highest state of efficiency, must have i- 
gent and systematic inspection. If this care and attention are given 
periodically, there is no doubt of the reliability and usefulness of 
these vehicles. It can hardly be expected that the general public 
will be able to give this skilled attention, and comparatively few 
users of such vehicles would have a mechanic in their employ who 
would be competent ; therefore the lines upon which the business 
will be developed will probably be the construction of charging 
stations in suitable locations in the city, where the vehicles will be 
_— when not in use, and where they will receive such attention as 


necessary. 

There is no doubt that the electric vehicle has come to stay. 
Whether future developments will lead to a different design it is 
impossible to say. The first railway coaches were constructed after 
the design of the old road coaches, but the design became modified 
in order to produce a vehicle which was best suited to the new 
method of locomotion. So it may be with the electric vehicle. The 
design may gradually change until we have a type of motor vehicle 
entirely different from the horse carriage. 

Another direction in which improvement is looked for, but which, 
I venture to say, is a long way off, is the reduction in weight of the 
battery. So far nothing but the lead battery has been found prac- 
ticable, in ary of the large amount of time and energy which has 
been expended in the direction of employing other and lighter metals ; 
but some day these hopes may be realised. 

A recent application of storage batteries, which illustrates how 
wide and varied is the field, is their adoption in telephone exchanges. 
Modern telephone practice centralises the batteries on the system, 
placing them in the exchange, instead of at the subscriber's instru- 
ment. The advantages of this system can be readily understood. 
The batteries are under constant supervision of experienced men, and 
a few large cells will replace many thousands of cells of primary 
batteries, which were originally scattered over a wide area among the 
subscribers. The new exchange of the Bell Telephone Company, at 
Eleventh and Filbert Streets, Philadelphia, contains, probably, the 
most complete and modern equipment of this kind. It includes a 
battery of 10 cells, which are used to furnish the current required by 
the subscribers for calling up and talking; a battery of four cells, 
installed in duplicate, for furnishing the current to operate the dis- 
connected signals and relays; a battery of two cells, to supply 
current for the operators’ transmitters and call signals. These bat- 
teries are charged from motor generators, which are supplied from 
the 110-volt lighting circuit in the building. Separate motor gene- 
rators are provided for each of the batteries, so that proper voltage 
is obtained without the loss of energy in rheostats. 

This application is quite new, but telephone engineers express the 
opinion that it is only a question of time when all exchanges will 
have their batteries centralised in the same way. 


Discussion. 


Mr. Coates Hewitt: It is pertinent to ask why we Americans have 
been so slow to agrees a good thing. Does the fault lie with us, 
or does it lie with the manufacturers of the battery? Euro 
engineers have been using the storage battery very extensively for a 
number of years in places where they have not been used in this 
country, except for the last two or three years. I refer to batteries 
in central stations. It was almost exceptional in Europe to go into 
any station without finding an auxiliary battery. I ask again why it 
is we have been so slow, and, in thinking the matter over, it reduces 
itself to three reasons. In the first place the manufacturers of 
storage batteries, in the early days in this country, attempted to use 
them in places where they were ill adapted, to such an extent and 
with such failures, electrically and financially, that engineers were 
afraid to recommend them. Another thing has been the excessive 
litigation which has gone on during a number of years. Happily, 
this litigation has been settled, and the battery is now upon a legiti- 
mate business basis. The third and perhaps most potent reason at 
the present day is the cost of the battery. Mr. Appleton has said 
very little about this. He has stated that we can reduce the size of 
our generating units one-third, and possibly one-half, but the portion 
we reduce we replace with a battery which costs 50 per cent. more 
than the generating unit. I may be taken to task for that, but at 
the same time I believe it is a fair statement. The storage battery 
people estimate the output of their battery very liberally—much more 
than a user finds he can obtain from it for a long ran—I mean by the 
time it is several years old. An engineer from abroad—-I think he 
was an Austrian—made the statement recently that‘ the batteries 
abroad cost one-third of what they do in this country. Idonot know 
whether that is true; perhaps Mr. Appleton does. At any rate, I 
know that the batteries sold abroad are much cheaper than those sold 
in this country per kilowatt-hour output. 

Mr. Pepro G. Satom: I did not bring any figures with me this 
evening, and Mr. Appleton has covered the subject so exhaustively 
in his admirable paper that there is really very little to add. There 
is one statement of interest, however, that he did not make, and 
that is that the 12 electric hansoms and one electric brougham in New 
York have made over 50,000 miles from April 1st, 1897, to the present 
time—about 14 months—although we did not get them all into actual 
service until September, 1897. 

These vehicles were the first of their types ever constructed, and 
there was no data to guide us beyond our experience with the first 
two vehicles which we constructed, of radically different types. We 
were compelled to put them into actual public service in competition 
with vehicles drawn by horses, and without a —. to —— 
obvious defects or re-arrange gearing or parts, and yet, notwith- 
standing these unfavourable conditions, they have averaged nearly 

000 miles each. This is an extraordinary performance, and must 
move whatever doubts may exist as to the practicability of motor 
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mentee I do not believe that the first 12 trolley cars can show such 
recor: 
The average mileage of vehicles is very much over-estimated. 


We have endeavoured to gather statistics on this matter, and I- 


think it would be a fair statement to make that few vehicles travel 
over 15 milesaday. In exceptional cases, such as physicians living 
in the country, the above average may be materially exceede 
Ordinary delivery waggons, or other vehicles of that nature, do ngt 
average over 15 miles, and when compelled to make agreater mileage 
they must use an additional horse. The vehicles of the Pennsylvania 
Railroad at their Twenty-third Street Ferry make about 28 miles'a 
day with two horses, 14 miles for each horse, and as that is the 
cheapest cab service that has ever been given in New York, it is 
probable they are doing a larger mileage than any other cab service 
ever before instituted; so that it is a fair criterion on which to base 
calculations for the future. There is a great deal of foolish criticism 
in regard to electric vehicles. One point made is that they cannot go 
from here to New York, ora similar distance. If they can go 25 
miles per day on one charge, which they are doing now, we think all 
the requirements of cab service will be thoroughly covered and met ; 
and if it is necessary, after they bave made that mileage, and the 
system is once generally introduced, there will be other stations 
where the batteries can be changed or re-charged, and that will 
remove the only valid criticism raised against the introduction of the 
~ pee which exists, as it will be undoubtedly much cheaper than 
the present system with horses. The actual amount of power required 
for a 25-mile drive is about 12 H.P.-hours, and we yay for that 
about three cents per H.P. hour, and with a larger station we can 
probably get it for less. t makes a very small figure for the gost 
per mile, and especially so when the large rates received for cab éer- 
vice is considered. om 

Mr. E. M. Nronots: I understand that it costes about 36 cents for 
12 H.P.-hours ? ae 

Mr. Satom: Yes. That is the amount sufficient so run the machiné 
. miles. In other words, you can ride 25 miles for 36 cents’ worth 

power. 

Mr. AppLeTon: I would like to make a reply to Mr. Hewitt’s 
remarks. First, in regard to the difference in cost of batteries in this 
country and Europe; you must take into consideration the of 
materials and labour, which are big items and which are much higher 
than in Europe. Mr. Hewitt states that the cost of the batteries in 
this country is 50 cent. greater than the generators they would 
replace. I do not think if that was the case there would be any 

installations made. 

Mr. Hewirt: I said a complete steam saa and generators. 

Mr. Aprixton : I refer to that too. the peak which the battery 
has to carry has a wide base, and of three or four hours’ duration, 
this would make the cost of the battery excessive, and bring the bat- 
tery up higher than the generator. Take, for example, the cage’ I 
mentioned in which 50 per cent. of the investment in generac 
plant and underground mains was only used for 154 hours during the 
year. For loads of that description the base of the peak is never 
more than one hour or one hour and a quarter, and at that basis tire 
is no doubt that the storage battery is very much cheaper than the 
complete steam plant. In regard to the question of costs ; in Chicago, 


where they are figuring on the prepayment system, I believe they . 


will charge 25 per cent. for two kilowatt-hours. That is, of courée, 
double or nearly three times what would be the cost to generate in a 
large station, as described in New York. But where itis supplied as 
a matter of convenience, they expect to charge the higher price. 

Mr. Hewitt: I did not intend for one moment to question the 
decreased cost of operation of a station by using storage batteries or 
the battery’s facility for accommodating itself to the load. I know 
only too well, in my experience in this city, the value of such a 
battery. What I meant was that if we were building a steam eet 
of the best type, with condensing engines to cost about $85 per H.P., 
the battery necessary would cost nearly $120 per H.P., which is about 
the first-cost ratio per kilowatt output. As to the operating cost, I 
do not doubt for one moment but that it would pay in many cases to 
increase the first cost, in order to reduce the operating expense. I 
— think any water-power plant is incomplete without a 

tery plant. It could never realise the full economy of the water- 
wheels without this auxiliary; and I also believe that most, if not 
all, of the railway plants would be benefited by auxiliary batteries 
in their operating cost. But I still maintain that as to the first cost, 
output ~ output, the battery is much more expensive than generat- 
ing uni 

Mr. AprtEeTon: I think Mr. Hewitt leaves out the question of the 
time which fixes the size of the battery. I know of several batteries 
being installed in this country where the price has been between 
$60 and $80 per H.P. on the short hour rating. 

Mr. Hewrrt: I refer to a long time rating. 

Mr. ArpietTon: It is not, I think, the practice to recommend 
batteries now where they will not be advantageous or profitable. 
There are plenty of opportunities for installing batteries where they 
will show to advantage. 

Mr. Francis ScHuMANN : What is the weight of a complete battery, 
ready for charging, that will develop 10 H.P. for 10 hours? 

Mr. W. W. Grass: About 100 lbs. per H.P.-hour. I would like to 
add, in answer to the questions Mr. Hewitt has asked in reference to 
the redson storage batteries have made such little progress in this 
country compared with foreign countries; I think the reason was 
largely due to the fact of the litigation, which was almost constant 
from the time the first batteries began to be recognised as a feature 
of the electric industry of this country. Owing to this litigation, 
there was no inducement for any effort to effect a development ofthe 
secondary battery. The few installations made were defective, and 
the men who went to the expense of installing even a defective bat- 
tery did it under a liability tolitigation. It was down to 1894 that 
this litigation continued. While I do not take any special credit, I 


think it will be recognised by those familiar with the subject: that 
it was through my efforts that the litigation was brought to a deter- 
mination, and at.an enormous expense, and the storage-battery busi- 
ness has not yet recovered from it, and we are not yet in a position 
to do as Mr. Hewitt intimates could be done—i.c., reduce the price of 
storage batteries. I want to say, however, that we have got it to a 
point where we can put it where all other bueinesses have to be put, 
—where supply and demand will regulate the price. I venture to say, 
those who started in the electrical business early thought the rates 

id for the dynamos four, five, or six years ago were high—much 
oes than they are to-day—and a much inferior article then was 
obtained. We were recently asked by a large concern what 
we would furnish storage batteries for, and we gave them 
& price on $1,000,000 worth of batteries 50 per cent. less than what 
we could have made $10,000 worth for. We are endeavouring to 
educate the country as to the usefulness of storage batteries, and this 
course cannot be adopted without great ex In 1894, imme- 
diately following the determination of this litigation, we made every 
possible effort to induce people to take up storage batteries, and we 
spent the first year $40,000 more than we received, although we got 
a high price, as Mr. Hewitt or anybody elee will admit, for the 
batteries. We are getting the down, however, and we believe 
during the coming year we shall be able to reduce the price and give 
the fraternity a battery which will give entire eatisfaction. And it 
only needs appreciation on the part of people who are producing 
electric power plants and giving us generous support by buying 
what advantageously employ to get batteries very 
cheap. e best evidence that they can afford to buy them is that 
the cities where the greatest amount of storage batteries have been 
bought are buyipg more. In Boston they have bought many, in New 
York and B: also. It is only those people who find ae 
batteries beyond their reach that do not know the advantages to 
derived from their use. There are many advantages that you cannot 
appreciate until you try them, and these advantages are a 
even at present prices. If there is a effort to apply them 
where they can be employed, it will be but a short time ham before 
storage batteries will also be considered cheap. 

Mr. Satom: I think I can auswer some of these questions from m 
experience in New York. We found at our station in New Yor 
that the best man to run a motor carriage is the ancient hackman, 
We started in with young men who had more or less training in prac- 
tical electric engineering, thinking we were going to improve the 
personnel of the service by having educated drivers, but we soon dis- 
covered that the hackman’s business is a profession. They have to 
know all about the city and how to go everywhere, and it is not every 
man you pick up who will meet the requirements. As to the matter 
of running the machine, it is a simple thing. A man can learn to 
run it in a week, or not at all. The waggon can be driven in places 
where one would not dare to go with a horse, and with greater speed. 
You could not find a worse place than Fifth Avenue and Forty-second 
Street, especially a year ago, when the b gens g was torn up. I have 
seen our drivers go through there and push their waggons wherever 
there was a chance to get them in, and do it skilfully and without 
accident. As to accidents, that is a question that can largely be 
settled by careful ey Of course, accidents occur and do 
occur all the time, but by systematic inspection they can be reduced 
to a very small number. We started in operation in New York on 
March 27th, and in the month of June, last year, we ran 4,600 miles. 
In that distance we only had six delays or accidents of all kinds. 
The pees cf the battery giving out is the moet serious one. Ifa 

heel breaks, or anything of that kind, you can telephone to the 
stationand get another. But the battery giving out is a more serious 
problem. e have always insisted, however, that none of the 
waggons shall be pulled home by a horse. So when the driver has to 
push his machine home, he does not often get left. 

The tire problem has been serious, except so far as punctures are 
concerned. I think we have not had more than two punctures in 
50,000 miles. The other troubles are because the tires were not adapted 
to the service. The cab service in a city like New York is very severe. 
The irregularities in pavements, railway tracks, &c., render it, in my 
judgment, almost impossible to use anything but a pneumatic tire. 
Of course, it is true that a sclid rubber tire requires less power on a 
smooth pavement than a pneumatic, and a steel tire would require 
still less than a solid rubber. We require a little over twice aa much 
ay to run a vehicle with pneumatic tires than is required on a rail, 

‘or the same weight and speed, and the criticism, therefore, that 
one of the gentlemen made about pneumatic tires is not a just one, 
unless you take all the factors into consideration. They are very 
expensive; but we think, now, with the 5-inch tire we have adopted 
for the weights we have to carry, we expect to get 20,000 miles out of 
a tire at which rate they will compare with a steel tire. When you 
think of a bicycle—only weighing 20 lbs., and 200 lbs. with its 
rider—requiring a 2}-inch tire, if is not unreasonable to expect 
that vehicles weighing 4.000 Ibs., and required to go at the same 
speed, should take a 5-inch tire. It looks awkward at first, but not 
more so than when pneumatic tires were introduced on the, bicycle. 
And as to the question of ‘taking more power with a pneumatic tire 
than with a solid tire, the former has advantages which render its 
use almost indispensable. Experiments have been made which proved 
conclusively that a pneumatic tire is the proper thing, other things 


being equal. 

The Pahervenies A thought suggests itself in relation to the 
operators of the carriages; whether they are called hackmen or not. 
It is a question as to what class of skill is required to successfully 
operate an electric carriage. It is amore complex piece of mechanism 
than a hack or a horse, where, if one or the other breaks down, you 
can get back in some way. But if an electric vehicle breaks down at 
a remote distance from a stat:on, a serious difficulty arises. 

Mr. Scnumann: How many hours will a battery retain its full 
fanction when not in use? 
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Mr. APPLETON: With the present class of battery it would hold 
for a considerable time. 1t depends entirely upon the purity of the 
materials used, so that no local chemical action can take place while 
it is standing. We let batteries stand two or three months after 
being fully charged, and there is a loss of only 2 or 3 per cent., which 
is entirely due to impurities in the materi 

Mr. E A. Scorr: I was asked to see a storage battery within a few 
days, and was assured positively that it had not been charged for 13 
months. It gave full 2 volts to every cell, and that with a half- 
dozan lights burning. 


THE DESIGNING AND CONSTRUCTION OF 
REFUSE DESTRUCTORS.* 


By FRANK LESLIE WATSON, A.M.1.C.E. 


(Concluded from page 355.) 
Ws may now proceed to a brief description of the 12-cell destructor 
at Hammerton Street, Bradford. In thie case, as in the case last 
described, there was originally a Fryer destructor. It had, however, 
been fitted some years ago with Horsfall’s forced draught apparatus, 
and it worked with fair success until it was considered by the Corpora- 
tion to be worn out. The contract for reconstructing the furnaces was 
then entrusted to the author’s firm. The destructor consisted of two 
blocks of six cells each, with a pair of multitubular boilers and a 
chimney between the two blocks. Each block of cells has a passage 
through one boiler and an alternative passage direct to the chimney. 
These cells were ordered by the Corporation to be completely removed 
to the ground level, and the new cells were constracted entirely with 
new. material and according to improved designs prepared under the 
immediate supervision of the author. The flues are arranged exactly 
as described in the case of the Edinburgh destructor, the dimensions 
of the cross flues being slightly enlarged in the light of more recent 
experience. The dimensions of the charging holes and feeding table 
were also slightly altered for the same reasons in order to insure a 
greater facility in ing. Observations having been made with 
regard to parts of the old destructor, which had failed after years of 
service, the new one was constructed with much heavier end walls and 
with far more massive stays. It is tied together by means of heavy 
rolled steel joists 8 inches by 4 inches, and tie-rods 14 inches 
diameter, swelled to 1? inch to receive the nuts, and there are two 
steel channels, 12 inches by 3 inches, running the whole length of the 
block of cells. over each furnace front. It was found that the ordi- 
~~ cast-iron washer blocks, through which the tie-rods pase, and which 
hold the channels in position, were liable to give way under expan- 
sion of the furnaces. Cast-steel washer blocks were therefore sub- 
stituted, and very heavy spring steel washers were placed under the 
nuts in order to allow a certain limited freedom of movement. These 
improvements have been quite effectual. The side boxes were also 
a by placing the controlling valves in the neck of the boxes, 
and cutting off the supply of air at the point of junction with the 
blast flue, openings from the side boxes in the ashpit always 
left open. The blast is controlled by large swinging valves in 
cast-iron boxes built into the arch of the blast flue, and bolted up to 
the side boxes. The movable plates which close the front of the 
boxes are of an improved pattern, heldin place with spring wedges, 
and after nearly 12 months of continuous hard work, not one of these 
plates has shown the smallest sign of either burning or cracking. The 
clinkering doors are also of an improved design. Tney are constructed 
similarly to the doors usually ae ges on plate furnaces, being hollow 
castings with a space at the , which is filled up with fire bricks. 
The door is balanced by a solid cast balance -weight, provided with a 
handle, and-is- suspended by a wire rope g over two pulleys. 
Although the door weighs 5 cwt., and the ce weight the same, 
there is not the slightest difficulty in opening or closing it with one 
hand. The ashpit doors and fiue doors are very carefully designed and 
fitted up, the faces of the doors and frames being planed and the 
pin holes drilled with the door in position, thus insuring a perfectly 
close fit. They are held by lever catches working on wedge-shaped 
faces. The boilers belonging to this plant were not disturbed, and 
they are, like the Edinburgh boilers, of the multitubular type, and 
not half large enough to take up the whole of the heat. They supply 
steam, however, for the forced draught apparatus, which is of the 
same pattern as at Edinburgh, fora large quantity of clinker-grinding 
and mortar-mixing machinery, for the electric lighting of the works, 
and manager’s house and office, and for certain fish-drying pans 
belonging to a private enterprise. The Corporation contemplate 
putting down more boilers and machinery to utilise the heat from the 
destructor. The results of the building of the new cells have been as 
follows:—The capacity of the destructor, which was formerly 74 tons 
per cell per 24 hours, has been increased up to 10 tons per cell per 
24 hours, and since the men have used the cells a further increase 
up to 11 tons has taken place. This is without any increase in the 
number of men employ The cost of labour has been reduced from 


‘74d. to 8d. per ton under the old system to just over 5d. under the 


new system. This is by several pence the lowest authenticated cost 
of labour in the world. The temperature in the cells and flues has 
been very largely increased and the smoke from the chimney has 
been reduced to an absolutely inappreciable quantity; in fact, it 
requires a remarkably clear state of the atmosphere to be able to 


= read before the Dublin Congress of the Royal Institute of 
Health, August, 1898. 


disticguish anything from the chimney top at-all, although no dust 
catcher is in use and the chimney is quite close to the cells. At 
Hammerton Street an ingenious arrangement of overhead railway, 
carrying a swinging truck, iato which the clinkers are pulled direct 
from the furnaces, has been applied to both of the blocks of cells. 
This is the invention of Mr. Cox, the city engineer, and Mr. 
McTaggart, the superintendent of the ing department. 
Improved machinery for dealing with the clinker has also been 
introduced, and it is a fact that since the new cells were got to work 
there has not been the slightest difficulty in disposing of every ounce 
of clinker, fine ash, and flue dust produced, at a profit, either in the 
shape of mixed mortar or of ground ballast for making plaster, 
concrete, &c. At the present time machinery is on order for the 
manufacture of artificial stone from the clinker. 

The Norwich Destructor.—This is a two-cell plant, erected at the 
new mills sewage pumping station of the Norwich Corporation. It 
was put down ifically for the purpose of raising steam, tenders 
having been invited upon the s of specifying the quantity of 
steam to be raised instead of specifying the number of cells required. 
The destructor is of the single-row type, but is fed from the top, this 
design having been adopted to suit an existing building which it 
was desired to utilise. e boiler is of the Babcock & Wilcox type 
of 735 square feet of heating surface. It is placed as close as possible 
to the pair of cells, and communicates directl y with the chimney. It 
supplies steam for driving air compressors for Snone’s patent sewage 
lifting machinery. The working pressure is 120 lbs. -_ square 
inch. The main features of the furnaces are precisely the same as 
those at Bradford. The feeding arrangements are somewhat 
different, there being no room to make an inclined approach roadway 
for carts to tip on to the top of the furnaces as is the case at 
Edinburgh and Bradford. There is a pit provided below the ground 
level. In this pit several hopper waggons.run on rails. They are 
brought up to the tipping beam and the carts tip intothem. The 
bodies of the hopper waggons are then lifted off the wheels by a 

velling crane and conveyed to the charging holes of the furnaces. 

e doors in the bottom are opened and the refuse dropped on to the 
drying hearth. These two furnaces, on their official trial by the city 

engineer of Norwich, were found to burn 30 tons of refuse 24 
hours, or 15 tons per cell per 24 hours. They evapo over 
2,400 lbs. of water per hour from cold river feed to a steam pressure 
of 120 lbs. per square inch. These results are largely in excess of the 
‘maker’s guarantee. The general results obtained from this plant have 
been of a highly satisfactory character. 

At this poiot a brief description of the plant which is about to be 
erected for the Pembroke Township Commissioners, County Dablin, 
in. connection with their electric lighting station, may not be out of 
_place. The general scheme of the plant has been arranged to suit the 
electric lighting plans of Mr. Robert Hammond, the consulting engi- 
* neer of the Commissioners. The destructor will consist of two cells 
: of the same size as those at Norwich, and a Babcock & Wilcock 
boiler also of the same size. The boiler will be capable of withstand- 

- ing a working pressure of 150 lbs. persquare inch, the 

= of the electric light boilers being 140 los. The furnaces wi 

- be of the back-fed type, obviating the necessity of tipping the refuse 

_on the top of the furnaces and saving 6 feet in the height of tipping 

‘ platform, and consequently reducing the ~—e of the inclined road. 

e tipping platform and building of the destructor are to be large 
enough for a plant of double the siza, which will | pagan soon 

become necessary. When that time arrives, all that will be required 
will be to add two cells and another boiler of the same size. For all 
this provision is made in the original scheme. The tipping platform 
is so arranged that the coal for the electric light boilers will be tipped 

‘from it exactly where it is required, and the space under the tipping 
platform will form on one side coal bunkers, and on the other side a 
cable store. The destructor, in addition to relieving the Commis- 
sioners of a large quantity of objectionable refuse, will provide some 

‘ 80 horse-power in aid of the electric light station and in reduction of 

?the coal bill. This will be the first high temperature destructor to be 

~ erected in Ireland; and it will also be the first destructor in Ireland 
combined with a public electric lighting plant. The Commissioners of 
Pembroke township are therefore to be congratulated upon their fore- 
sight in becoming the pioneers of the sanitary disposal and economical 
‘utilisation of town refuse in Ireland. 


A NOVEL STEAM MOTOR. 


Tuure was exhibited at the recent motor car exhibition in Paris a 
quite novel form of rotary steam engine, which, while it has success- 
’ fally overcome the old difficulty of the valve gear, does not seem to 
” us to have come much, if any nearer to a satisfactory solution of that 
‘other difficulty—ratio of rubbing surface to displacement. In the 
- new motor there is the usual drum, of considerable length this time. 
Two ports open into the drum near the top, the ports running parallel 
with the drum axis. Between the ports, just clear of the 
drum’s interior surface, is an oscillating valve, its axis 
also parallel with the drum’s axis and with the ports. This 
valve is slotted from end to end, to take a fiat thin plate, whose 
. length is just that of the dram, and it carries another drum or pistoa 
about half as big as the cylinder drum in diameter. This drum runs 
on a very large crank pin, balls being interposed between the pin 
and the drum interior. By admitting steam into the space between 
> the piston drum and its vertical plate and the cylinder drum, 
the piston revolves in contact with the cylinder, and the _ 
slides to and fro through the oscillating valve, being long 
enough for this purpose. In the steam and exhaust ports are 
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fitted plain plug valves geared to move simultaneously. A single 
movement of a handle changes these valves through 90°, 
and reverses the steam and exhaust passages, and the engine 
thus will run either way round indifferently, using this word in its 
correct sense. We fear the engine will also run in the new sense of 
the word before it is very old. The construction is such as to aim 
at the preservation of perfect circularity of the piston exterior and 
cylinder interior. Contact will be along a mathematical line, and 
capillarity will be a minimum while surface rubbing will be a 
maximum. The steam tightness of, the ends of the piston is sought 
by means of a cork-filled groove. 

To our mind, the weak point as regards wear will be the port 
opening at the top of the drum. As soon as there is any wear in the 
crank parts, there will be a knock as the drum passes over this gap. 
This gap is continuous. It has no bridging bars; indeed, we do not 
see how it can have such bars. There is nothing to guide the piston 
over the gap except the cravk parts and ball path, and what a fearful 
speed these balls must run at 300 revolutions per minute. Compact 
and ingenious, perhaps even applicable under abnormal conditions, 
we see no hope for an extended ure of this latest of rotary engines, 
unless to drive a Keely motor. 

But it were a pity so much ingenuity were ran to sheer waste, and 
while unsuitable as a steam engine, it might, and very probably 
would, act very well as a pump, especially for lubrication on the con- 
tinuous system. 


ELECTRIC TRAMWAY TRACTION BY COM- 
BINED ACCUMULATOR AND TROLLEY 
WIRE. 


By ERNEST KILBURN SCOTT. 


(Concluded from page 341.) 


THE accompanying Table is interesting in this connection, 
as it gives particulars of the various systems in use. Ex- 
cepting the cable line, the Serpollet system appears to be 
the cheapest, and the compressed air the most expensive, 
accumulator lines being about midway. In nearly every 
case fair dividends are earned. 


the Planté or solid lead type, and the negatives of the lead 
grid pasted type, the plates being suspended in the acid by 


pean resting on two ledges moulded inside the ebonite 


This disposition of the accumulators in an entirely separate 
box slung underaeith the car body, is so obviously the right 
way to carry cells, that the wonder is that it was not adopted 
from the first on all accumulator lines. It gives increased 
stability ; * it enables the acid fumes and spray to get clear 
away without annoyance to the pgers, but more im- 
portant than all it enables the changing of the accumulators 
to be effected en masse in a few minutes, and without the 
least shake. 

The hydraulic elevator which has been specially designed 
for the purpose of removing and replacing the celle, is an 
exceedingly simple piece of apparatus, and one man is able 
to replace a set of cells in three minutes. All he has to do 
is simply to actuate two levers, one raises or lowers a plat- 
form to take the weight of the cells and the other traverses 
the bogie carrying the accumulator box to or from under- 
neath the car body. 

The motors are of the well-known G.E. 800—25 horse- 
power size, and the axles are fitted with the Thomson- Houston 
electro-magnetic brake. The series parallel controllers are of 
the B.A. type, and the connections are such that current 
may be directed through the motors from either the 
overhead wire or the accumulator, or it may be sent through 
the — and the accumulators (for recharging) simulta- 
neously, 

The car bodies were supplied by the Compagnie Générale 
de Construction de Saint Denis, and they are brilliantly 
lighted by 10 incandescent lamps of 16 candle-power. As 
current is taken from the cells there is no rise and fall in 
the light as is commonly the case in ordinary trolley cars, 
A regular 10 minutes’ service is given, although there are 
some fairly steep gradients. 


The combined accumulator and trolley has a slight pull 


| a 

| | 4 | | Weightsin tons. | 

lial 
| Z | 

Place dela Republiqueto Pantinand, 10 80 |Combn’d; 56 10 _/4 | 8$ |174| 9 4 miles trolley; 44 miles accumulator; 
bervilli _— | th: d accumulators suspended between Brille 
Aubervilliers. 8. | bogie trucks; 224 cells, each with three 
| sitives and four negativesin ebonite box. 
Madeleine to Pont de Neuilly and) 20 | ... |Accumu- 52 74 84} 34 14 | 103 c 2b ‘Pudor cells arranged under the beats; 
‘an to clear out acid fumes, two positives 
Leyallois. months. lator. and three negatives to each cell; charged 


Place dela Republique to Les Lila) 24 | 90 Claret-Vi-| 52 
and Romainville. years. surface ing on 
contact. | platform. 


Madeleine and Opera to Saint; 5} | .,. |Accumu- 


Denis and Neuilly. years. lator. 

Place Médicis and Porte dOrleans; 34 | 14 |Mekarski) 52 
Cours de Vincennes and Saint Au-| years. compres- 
gustin; Louvre and Saint Cloud ; sed air. 


Louvre-Sevres-Vereailles. 

Madeleine, Glennevilliers, Bastille, 5 62 |Serpollet; 52 
aaa Saint Ouen, Asni-| years. steam. 
res, 


Porte Maillot, Place de l’Etoile,) ... 52 
_Courbevoie. 


10 | |163 


114 |...| 94 |19}/2in 1311 


Trailer 7 


up in position in three minutes; working 
expenses 3d. per car mile. 
1in 16 |Contact plates of cast-iron slightly raised 
For 700 | above pavement; distributing boxes 110 
yds.1 in22) yards apart; extra cost of single track, 
: £1,400, double track, £2,300. 
1 in 27 |108 cells which can be removed in bulk by 
two men; time occupied in recharging 
— two hours; working cost 54d. per car 
mile. 
storage cylinders, pressure 850 lbs. to 250 
1 in 25 Ibs.; 42 lbs. of air used per mile run; re- 
in servoir of hot water to prevent freezing up 
of ports, 


1 Steam generator measures 5 feet 9 inches x 
I 4 15 |2 in 20 2 feet 8 inches x 8 feet 6 inches, is placed 
on front platform; will haul trailer with 


33 60 passengers ; consumption of coke 9 lbs. 
per car mile. 
'Loco.with 33 35 114 | Weight of water about 30 per cent. of weight 
water, 20; *** | of locomotive; two recharging stations at 
car with) | bottom of gradients. 
ass ngers 
; lug. van! | | 
loaded, 7. | | 


There are also about 12 Rowan steam cars running between the Louvre, St. Cloud, Boulogne, and Auteuil. The boiler and engine forms part of the car, and the 
condenser is on the roof, so that there are no outside seats, which is contrary to the regulations of the Municipal Ceuncil. A 1} mile cable tram connects the Place 
de la Republique with Belleville up a very steep gradient. The two cars with 50 passengers weighs 10 tons; the line is mostly used by the working classes but is 


very profitable. 


The accumulators used on the Aubervilliers line have 
been supplied by the Socié!é pour le Travail Electrique des 
Métaux. The box containing the cells is made of 1} inch 
hardwood, backed with iron, and measures 6 feet 10 inches 
long, 5 feet 8 inches wide, and nearly 24 inches high. It is 
divided into eight compartments, containing 28 bells or 
224 cells in all, each cell box is distinct in itself, made of 
ebonite, and it contains seven plates—three positives and 
four negatives—the dimensions of the plates being 12} 
inches by 3} inches by ;°, inch thick, The positives are of 


in case of fire, &c., because if there happens to be a serious 
accident and a section of the overhead trolley wire is cut down 
these accumulator cars can work across the gap without apy 
interruption of traffic. 


* It is often stated as an objection to this system that the dead 
weight of accumulators having to be carried over the trolley wire 
section is wasteful of energy, but it should be remembered that the 
extra weight gives a better grip between the wheels and the rails, 
and also that the centre of gravity of the car:is Jowered, a con- 
sideration with heavy double-deck care, 
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In common with conduit fitted with double conductors 
bonding can be dispensed with on that section of the line not 
worked by the trolley wire, and this will obviously be the 
more closely built portion where electrolysis troubles and 
sparking at the wheels on a greasy or dusty road would be 
objectionable. In a closely built area, however well the rails 
are bonded, there are bound to be electrolysis troubles sooner 
or later which will necessitate the op2ning out of the roads 
to examine.the bonds. 

It has been urged that the changing over is likely to be a 
nuisance, but, as a matter of fact, the time occupied is very 
short. With accumulators and sliding trolley bar the change 
can easily be made whilst the car is in motion. With accumu- 
lators and trolley mast and wheel the car need only be topped 
about 10 seconds, or just sufficiently long for the wheel to be 
dropped on to the trolley wire (a dexterous tramcar condac‘or 
can often effect this whilst the car is in motion). 

As accumulators suspended in a box under the car can be 
removed so expeditiously, there is no reason why they should 
not be removed at the junction with the trolley wire section, 
the cells needed being only carried when absolutely necessary. 
This method has been working for some time in Chicago, 
and the average length of time occupied in making the 
change is 1} minutes. Mr. Justus Eck says it has been 
done in half a minute. 

The smell of acid is often raised as an objection to 
using accumulators on cara, but with the modern arrange- 
ments this has disappeared. Even Mr. Quin who is 
not at all favourable to accumulator cars, says, on this 

int :— 

“A great deal has been said from time to time as to the 
effect of the acid upon cars and trucks, and of the odour of 
sulphuric acid which es the cars when the cells are 
placed under the seats. From what the author has seen of 
modern systems constructed on these lines, he can give his 
assurance that these complaints are not well founded; and 
if it were not for the inconvenience of detaching the battery 
as @ whole from the car under these circumstances, he would 
certainly recommend the cells being placed beneath the 
seats.” 

In those cars on the Paris lines which have the cells under 
the seats, a small fan is kept going, and it clears out the acid 
fumes most effectually. va 

In conclusion, it might be mentioned that the use of 
cells tends to give a regulating action on the voltage of the line, 
which cannot fail to be beneficial in the long run, although 
~ actual data of such improvement might be difficult to 

ocate. 


THE USE OF SIMPLE SINE CURVES IN 
ALTERNATING CURRENT PROBLEMS. 


By W. G. RHODES, M.8c., Royal Technical Institute, Salford. 


Many writers on problems connected with alternating cur- 
rents object to the use of simple sine curves on the grounds 
that the actual E.M.F. and current curves are not simple 
harmonic, but in general consist of a fundamental with 
higher harmonics superim - More recently Bedell and 
Boyd, Steinmetz, and others have argued that for purposes 
of calculation it is in general quite admissible to replace the 
actual curve by an equivalent sine curve, which is defined to 
be that simple sine curve, which has the same root mean 
equare value as that of the actual curve under consideration. 

It appears, however, to be thought that this substitution 
by.an equivalent sine curve is only legitimate when the even 
harmonics are absent. This is, in the writer’s opinion, 
erroneous. I yenture to express my views on the subject and 
give the reasons for considering that calculations may be 
based on the assumption of equivalent sine curves, whether 
the hermonics present in the actual curves be odd or even. 

It is not my intention here to discuss what harmonics are 
present in the. actual E.M.F. and current curves of alterna- 
tors or transformers, but to investigate only the effect of 
any possible combination of harmonics, whether or not such 
a combination can exist in actual practice. 

It is necessary, in the first instance, to inquire into the 


which is also independent of the relative phase 


conditions which mast be satisfied in order to render the 
substitution of simple sine curves valid. There must, of 
course, be only one simple sine curve for a given combina- 
tion of fundamental and higher harmonics, that is, the root 
mean equare value of the actual curve must depend only on 
the magnitudes of the harmonics present, and not on their 
positions relative to the fundamental and to each other. 

Supposing that this condition is satisfied and that oorre- 
sponding root mean square values of E.M.F. aud current are 
E and I respectively, then a further conditiag to be satisfied 
is that the mean power given to the circuit ghould have the 
form 

AEI 


where A is a quantity likewise, independent of the relative 
positioas of fundamentals and harmonics. a would then be 
cos a, where a is the difference of phase between the equivalent 
E MF. and corresponding current curves. 
Let the potenti! difference between the terminals of any 
circuit be 
e=e,sin (pt + + eg 
e, sin (np t + an) 
and the corresponding current be 
i, sin (n pt + Bn) 
A little consideration will show that the number of har- 
monics present in the current curve must of necessity be the 
same as those in the E.M.F.curve. In fact, the 7** harmonic 
in the current curve is due simply and solely to the 7‘ 
harmonic in the E.M.F. curve. . 
Here n is taken to be any positive integer whatever. The 
root mean square values of ¢ and ¢ are then given by 


edt 


and 


a = 
fr edt = {e,? sin? (pt sin? (2 pt 
+ ay) + 2 (pt 


+ a,) sin (2 pt + a,) + 


Similarly 


0 P 


both of which are independent of the phase positions of the 
harmonics whether even or odd. 
Again, the power given to the circuit is given by 


2 

(pt + a)ain(pt + B,) +/,8in(2 pt 
+a3)sin (2 pt+ Ay) +....+¢y isin 
+ a9)sin(pt +f.) +....} at 


4, 08 (a, — 81) + (a. — By) + + In COR (An — Bn) (2) 
2 


itions of 
fandamental and harmonics in either curve. It is seen that 
the power given tothe circuit depends only on the maximum 
values of the fundamental harmonics and upon the 
difference of phase between each component of the current 
curve and the corresponding component of the E.M.F. curve ; 
and these differences of phase are dependent solely upon the 
time constants of tlie circuit, ins 
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‘where w, E and 1 have the values given by equations (1) and 
(2), we get the value of a, and patting - 
cosa = A 

we get the phase difference which must be given to the two 
‘simple sine curves which accurately give the root mean 
square values of the actual curves the true power given 
tothe circuit, 

It appears, therefore, that if we wish to make calculations 
in alternating currents, we may with accuracy assume the 
E.M.Fs. and currents to besimple harmonic functiops of the 
time, provided their root mean square values are taken to 
‘agree with the readings of an electrostatic or hot wire volt- 
meter, arid-their mean product with the reading of a wattmeter. 

Of course, no such assumption is legitimate for calcula- 
tions regarding instantaneous values of E.M.F., current or 
power, 

It will be observed that in the above investigation care 
has been: taken to integrate over a complete period of the 
fundamental, The idea that odd. harmonics only are 
admisrible would apparently be due to integrating over only 
half a peyiod of the fundamental. 2 

The preceding result was given by the writer in a.paper 
read before the Royal Society on February 10th, 1898, an 
‘abstract of which is given in the Proceedings of the Royal 
Society, Vo'. 62. 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS,—1898. 


Compiled expressly for this journal by W. P. THompson & Co, 
Electrical Patent Agents, 322, High Holborn, London, W.C., and 
at Liverpool, Manchester, and Birmingham, to whom all ingwiries 
should be addressed. 


18,024 “ oeeerenente in or relating to electric alarms or eall- 
boards and the like.” A.E. Drew. Dated Augast 22nd. 

18,028. “An improvement in the construction of electrical bridge 
fuses.” A. W.Sowry. Dated August 22nd. 

18,051. “ An electric fuse.” J.G.Oxntmps. Dated August 22nd. 

18,057. Improvements in or relating to electric lamps.” L. 
Horwrz. Dated August 22nd. 

18,087. “An apparatus for automatically starting and ‘stopping 
electro-motors pumping water into storage tanks without any 
atténdance whatever.” J. Harpina and J. W, 

ted August 23rd. ; 

18,090. “Improvements in tubular conduits for electric wiring.” 
T. Taytor. . ‘Dated August 23rd. 

18,093 _“ Improvements in dynamo-electric machines and motors.” 
T. afd J. A. Epmonpson. Dated August 23rd. 

18,101. * {‘Improvement in dynamo-electric machines.” W. 
Tounvey. Dated August 28rd. 

18;119. “Improvements in electric switches.” J. Foxcrorr and 
W. J. V. Duncan. Dated August 23rd. 

18,137. “ Improvements in contact apparatus for electric railways 
with underground current feed and partial conductors.” O..F. P. 
Dated August 23rd. (Complete.) 

18,156. ‘Improvements in the manufacture of electrical resist- 
ances.” A. Voat. Dated August 23rd. (Complete.) 

18,165. “Improvements in or relating to electric signalling or 
indicating apparatus.” A.J. Boutt. (V. Julien and E. F. Busson, 
France.) Dated August 23rd. (Complete.) : 

18,172. ‘Improvements in continuous current electric motors or 
generators;of ironclad or osed type.” H.W. Dated 
August 24th. 

18,213. “ Improvements in electric motors and in their application 
to motor cs .” Tas Brrrrannta Motor Company, 
Liurrep, and J. Dated August 24th. 

18,231. “ Electrical heating appliances formed of artificial stone.” 
J. F. Bacomann, A. Voat, C. C. Weiner, A. Konia, J. 
and A, Jona. Dated August 24th. (Complete.) 

18,232. “Electrical resistances of artificial stone composition.” 
J. F. Bacuuann, A. Voct, C.C. A. Konia, J. 
and A. Jona. Dated August 24th. (Complete.) 


18,241. “Improved secondary battery.” R. N. Lucas and E. 
SaNnForp. _Dated Angast 25th. 

18,272. “Improvements in apparatas for the measurement of 
alternating currents.” G K. B. and A. C. Heap. Dated 
August 25ch. ‘ 

18,309. “Improvements in, or rmlating to, hammers or tappers 
actuated electrically.” C. Turnputr, jun. Dated August 26th, 


apparatus for signalling 
Dated Auguat 26th. 


18,365. “Improvements relating to the regulation of electro- 
motive force.” N. Rowz. Dated August 26th. (Date applied for 
under Patents, &c., Act, 1883, Sec. 103, January 27th, 1898, being 
date of application in United States.) 

18,369. ‘An improved form of electric glow lamp for general 
lighting purposes.” E. AnpgEws. Dated August 26th. 

18,396. “An improvement in lamp-holders for electric light incan- 
descent lamps.” S.E. Fostzs. Dated August 27th. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS, 


‘Copies of any of these Specifications may be obtained of Messrs. W. P, 
ompson & Co., 322, High Holborn, W.C., and at Liverpool, 
Manchester, and Birmingham, price, post free, 9d. (in stamps). 


» 1898. 

5,062. “Improvement in incandescent electric lamps.” W. P. 
Tompson. (J. Lister and J. 8. Chamberlain.) Dated February 21st, 
1898. This invention consists in improvements in incandescent 
lamps, and the object of, the invention is to provide a single lamp 
bulb with two filaments, and with means for connecting either 
filament separately with the lamp circuit through the circuit con- 
tacts. Itconsists in the arrangement of a bulb sealed at the base 
extremity of two filaments placed side by side, and two pairs of 
terminals extending through the sealed extremity and:spring circuit 
contacts upon the base of the socket, so arranged as to make contact 
with only one pair of terminals at a time, the change of contacts from 
—— of terminals to the other beiag made by rotating the bulb. 

5. 

7,428. “Process for tho extraction of pure metals or metallic 
alloys, and the production of carbides by electric heat.” H. Ascuus- 
maNN. Dated March 25th. The invention consists in producing in 
a furnace, by adding a metallic sulphide, an auxiliary chemical 
energy, whose power considerably diminishes the — of 
electrical energy which has hitherto been necessary to the process of 
reduction. In principle, the. modification consists in subjecting to 
electrical heating a mixture of carbon with an oxide and a sulphide 
of metals, having different affinities for the carbon. 1 claim. 

9,638. “Process for manufacturing metallic sulphides electro- 
pl J. Ricwarps and C. Romprgr. Dated March 25th, 1898. 

tes to the manufacture of metallic sulphides. The general prin- 
ciple of this invention consists in movers the metal whose sul- 
phide it is desired to obtain as an an in the electrolysis of a 
solution containing a hyposulphite salt, the sulphite sought-for being 
thus formed from the anode and precipitated. In case a complex 
sulphide is desired, the anode is formed of an alloy of those metals 
whose mixed sulphides are to be obtained. lclaim. — - 

10,523. “Improvements in apparatus for regulating electric arc 
lamps.” I. Hzaner. Dated May:7th, 1898. Relates to the regula- 
tion of arc electric lamps working in series, and it consists in divid- 
ing the regulating rheostat, which serves as “ balance” to the lam 


-into two or more parts which may, according as the intensity of the 


current increases or decreases, be automatically and successively 
included in, or cut out of, the circuit. 2 claims. 

11,153.“ Improvements in electric arc lamps.” Bros. 
anv Co., Liutrep. . (Siemens & Halske, Aktien, Gesellschaft). Dated 
May 16th, 1898. Relates to electric arc lamps and consists of a cord 
pulley in the groove of which is laid a copper cord, the right hand 
end passes down to and carries the upper carbon holder, while the 
left hand end carries the lower carbon holder. The pulley is mounted 
with its axis ina frame and is engaged with toothed ing, also 
carried by the frame, the last wheel of which in the middle or normal 

ition of the frame is prevented from rotating by a spring pawl. 
he frame rocks upon the pivots, and carries on the right hand an 
armature or core of an electro-magnet which is excited in the known 
manner eitber by the main current or by a shunt. current;. when on 
the increase of the arc, the armature of the electro- t sinks, the 
frame will turn in the direction of the hands of a clock, and the last 
wheel will at a definite position of the frame, be liberated from the 
pawl so that the pulley can turn and allow the carbon holders to 
approach each other. 2 claims. 

12,019. “Manufacture of active material for accumulator bat- 
teries.” H. and T. Dated May 26th, 1898. 
‘Relates to the manufacture of an active material of perfect con- 


-sistency for accumulator batteries. With accumulator batteries at 


present employed, red lead is generally employed for the positive 
chile white lead 


‘plates readily crumble away. According to the present invention 


during the charging of the cell produces.lead. ide on, the.anode 
and spongy lead superficially on the cathode, while during the dis 
charging of the the sulphate is re-formed. 


12,823. “ in electric batteries.” 
(P. Emanuel). ted June 1st, 1898. Relates to thermo and hydro- 
electric batteries. It is well known that thermo-electric currents 
are produced by an electromotive force arising from the difference 
of temperature in two heterogeneous substances. According to the 
present invention the heating of the couples is accomplished by 


pesing steam from a suitable source through channels or passages 


the thermo piles. The effect of the heat of the steam and cold 
of the water (which surrounds the piles) thus acting upon the 
couples will be to produce a constant electric current of low 
potential. 14 claims. 
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